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This State Superfund Contract ("Contract") is entered into
pursuant to the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA), 42 U.S.C. 9601
et seq., as amended, the National Oil and Hazardous Substances
Pollution Contingency Plan, 55 Fed. Reg. 8666 et seq., 40 CFR
Part 300, March 8, 1990, (hereinafter referred to as the "NCP"),
and other applicable Federal regulations, including 40 CFR Part
35, Subpart O, and 40 CFR Part 31 and Arizona Revised Statutes
49-202 (B) and 49-203 (B) (5) .

2. PURPOSE

Pursuant to §104 (c) of CERCLA, the United States
Environmental Protection Agency ("EPA") and the Arizona
Department of Environmental Quality do hereby enter into this
Contract to document the responsibilities of EPA, as lead agency,
and the State of Arizona during the remedial action selected in
the September 1993 Record of Decision for the Indian Bend Wash
Superfund Site, South study area (the "Site"), including the
basic purpose, scope, and administration of this Contract. The
Governor of Arizona has designated the Arizona Department of
Environmental Quality ("ADEQ") to represent the State with
respect to EPA-lead response actions, including the remedial
action at the Site pursuant to 40 CFR 300.180. The parties
acknowledge and agree that this Contract is intended to obtain
the required CERCLA assurances pursuant to §§104(c)(3),
104(c)(9), and 104(j) of CERCLA, as amended, and to document
State involvement in the remedial action cleanup process,
pursuant to §121(f) of CERCLA, as amended, and §300.515(g) of the
NCP to the extent applicable. The Site, which covers
approximately three square miles, contains multiple, distinct
facilities (or small clusters of facilities), hereinafter
referred to as "subsites," that are releasing or have released
volatile organic compounds ("VOCs") into soils. EPA has
determined that soil vapor extraction will be necessary and
appropriate to address the threat these VOCs pose to groundwater
and ambient air. EPA, in consultation with ADEQ, will determine
the necessity for soil vapor extraction at specific subsites
within the Site through the "Plug-in" process described in the
September 1993 Record of Decision ("ROD"), attached hereto as
Appendix A. Attached hereto is a subsite-specific Statement of
Work ("SOW") for each subsite for which soil vapor extraction has
been determined necessary through a Plug-in Determination. Each
SOW indicates the tasks to be performed for the remedial action
and includes estimated costs for the specific subsite.

3. SITE DESCRIPTION

The site is known as Indian Bend Wash, South Area, and is



located principally in Tempe, Arizona. The Site is described in
Appendix A.

4. DURATION OF THIS CONTRACT

This Contract shall become effective upon execution by EPA
and the State and filing with the Arizona Secretary of State, and
shall remain in effect, with the exception of CERCLA operation
and maintenance assurances (which shall remain in effect for the
expected life of such actions), until the parties determine that
the conditions described in Paragraph 37 have been met. EPA and
the State may extend the duration of this Contract by amendment
pursuant to Paragraph 35.

5. DESIGNATION OF PRIMARY CONTACTS

A. EPA Remedial Project Manager

EPA's designated remedial project manager ("RPM") for this
Contract is:

Roberta Riccio
U. S. Environmental Protection Agency (H-7-2)
75 Hawthorne Street
San Francisco, CA 94105

EPA may change its designated RPM by letter to the State
signatories without amending this Contract. Such notice shall be
deemed to incorporate such change into this Contract.

B. State Remedial Project Manager

The State's designated State Project Manager ("SPM") for
this Contract is:

Byron James
Arizona Department of Environmental Quality
3033 North Central
Phoenix, Arizona 85012
(602) 207-4191

The State may change its designated SPM by letter to the EPA
signatories without amending this Contract. Such notice shall be
deemed to incorporate such change into this Contract.

6. CHANGES TO THE WORK

The RPM, in consultation with the SPM, may make changes to
the work outlined in a specific SOW that do not substantially
alter the scope of the remedial action at the specific subsite or
increase the estimated cost of the remedial action at the subsite
as set forth in each subsite-specific SOW without affecting the



validity of this Contract. Any change to the work that increases
the total cost of the remedial action at a specific subsite by
more than 15% of the cost of the remedial action estimated in the
SOW for that subsite shall require an amendment to that SOW. EPA
agrees to advise the State of the actual amounts to be expended
to conduct the work under each SOW within a reasonably prompt
time.

7. NEGATION OF AGENCY RELATIONSHIP

Nothing contained in this Contract shall be construed to
create an express or implied agency relationship between EPA and
the State. EPA and its employees, agents, and contractors are not
authorized to represent or act on behalf of the State in any
matter relating to the subject matter of this Contract. The
State and its employees, agents, and contractors is not
authorized to represent or act on behalf of EPA in any matter
relating to this Contract.

8. SITE ACCESS

A. Site Access
*

EPA shall use its own authority, and may request assistance
from the State as necessary, to secure access to the Site and
adjacent properties necessary for EPA or its contractors to
conduct the remedial actions undertaken pursuant to the ROD,
including leases, rights-of-way and easements, for the expected
life of the remedy, including operation and maintenance (O&M.)
The State may secure access under its own authority, and may
request assistance from EPA as necessary. At EPA's request, the
State shall obtain, or assist EPA in obtaining, any permits
necessary to conduct the activities described in the attached
SOWS.

B. State Site Visits

Insofar as EPA has access to the Site, representatives of
the State shall have access to the Site to the same extent as EPA
for the purpose of reviewing work in progress, subject to the
State's compliance with the Site's safety plan. To the extent
feasible, representatives of the State shall coordinate with the
RPM prior to visiting the Site.

C. EPA Liability Waiver

EPA shall not be responsible for any harm to any State
representative or other person arising out of, or resulting from,
any act or omission by the State in connection with activities
related to the Site.



D. State Liability Waiver

The State shall not be responsible for any harm to any EPA
representative or other person arising out of, or resulting from,
any act or omission by EPA in connection with activities related
to the Site.

9. THIRD PARTIES

A. Exclusion of Third Party Benefits

This Contract benefits the State and EPA only and extends no
benefit or right to any third party not a signatory hereto.

B. Liability

EPA assumes no liability to third parties with respect to
losses due to bodily injury or property damage that exceed the
limitations set forth in 28 U.S.C. §§ 1346(b), 2671-2680. To the
extent permitted by State law, the State assumes no liability to
any third parties with respect to losses due to bodily injury or
property damage.

10. PROJECT SCHEDULE

EPA, in consultation with the State, will provide the State
an annual estimated schedule for initiating Fund-financed
remedial action at subsites within the Site. The estimated
schedule for activities at each specific subsite is included as
part of the attached subsite-specific SOWs. The RPM may adjust
these estimated schedules without affecting the validity of this
Contract.

11. STATE REVIEW AND SUBMISSION OF COMMENTS

EPA, in consultation with the State, shall provide the State
at least ten (10) working days to review and submit comments on
matters relating to the implementation of remedial actions. The
RPM shall furnish, or arrange to have furnished, to the SPM in a
reasonably timely manner the deliverables specified in the
attached SOWs, and such other deliverables as the RPM, in
consultation with the SPM, may determine to be appropriate for
review and/or comment by the State. Failure by the State to
review or submit comments on matters relating to the
implementation of remedial actions within the time frames
specified by EPA shall be deemed an election not to review and
submit comments thereon. Failure to timely review and comment
shall not delay the project schedule.



12. RECORDS ACCESS

A. Site Information

At EPA's request, and to the extent allowed by State law,
the State shall make available to EPA any information in its
possession concerning the Site except privileged or confidential
information which is not protected from disclosure under federal
law. At the State's request and to the extent allowed by Federal
law, EPA shall make available to the State any information in its
possession concerning the Site except privileged or confidential
information which is not protected from disclosure under state
law. EPA and the State shall agree upon a schedule for the
reasonably prompt submission of such information.

B. Financial Records

EPA shall arrange to have furnished directly to the State a
copy of the monthly progress report supplied by the contract
manager summarizing the activities performed in the previous
month and a copy of the payment estimate for the previous month.
Such monthly progress reports shall serve as documentation of the
basis for the State's cost share pursuant to Paragraph 16 of this
Contract.

C. Confidentiality

EPA shall not disclose information submitted by the State
under a claim of confidentiality unless EPA is required to do so
by Federal law and has given the State advance notice of its
intent to release that information. Absent notice of such claim,
EPA may make said information available to the public without
further notice. The State shall not disclose information
submitted by EPA under a claim of confidentiality unless the
State is required to do so by State law and has given EPA advance
notice of its intent to release that information. Absent notice
of such claim, the State may make said information available to
the public without further notice.

13. RECORDS RETENTION

EPA and the State shall maintain all financial and
programmatic records, supporting documents, statistical records,
and other records related to the Site for a minimum of ten years
following the submission of the final reconciliation of remedial
action costs. If any litigation, claim, negotiation, audit, cost
recovery, or other action involving the records has been started
before the expiration of the ten-year period, EPA and the State
shall retain such records until completion of the action and
resolution of all issues which arise from it, or until the end of
the regular ten-year period, whichever is later. Microform
copying must be performed in accordance with the technical



regulations and records management procedures contained in 36 CFR
Part 1230 and EPA Order 2160, respectively.

14 .. CERCLA REQUIREMENTS

EPA and the State intend to follow all applicable program
requirements, including CERCLA and the NCP, with respect to
remedial action for the Site.

15. OTHER SITE AGREEMENTS

All site-specific agreements concerning the Site, including,
but not limited to, state cooperative agreements, state superfund
contracts, consent agreements, and administrative orders, are as
follows:

Type of Agreement Signatories

Multi-Site Cooperative Agreement ADEQ
#V-999046-01 Effective Feb. 1, 1994, U.S. EPA
as periodically renewed
Agreement and Covenant Not to Sue Arizona Department
Re: Indian Bend Wash Superfund Site of Transportation
EPA Reg. 9 Docket No. 91-13 U.S. EPA
AZ A.G. Contr. # KR91-0945-TRD
ECS File: JPA 90-87
Effective August 22, 1991

16 . CERCLA._ASSURANCE : 10% COST SHARE

Sections 104 (c) (3) and 104(d) (1) of CERCLA, as amended,
require that EPA determine whether the Site was publicly or
privately operated at the time of the release, in order to
determine the State's cost share. As the subsites currently
under consideration for remedial action under this Operable Unit
were privately operated, the State's cost share is ten percent
(10%) of the remedial action costs. This contract may be amended
if information collected in the future indicates a subsite
requiring Fund-financed remedial action under this Operable Unit
was publicly operated.
17. COST-SHARE CONDITIONS

A. State Funding

In the event that the State is awarded separate funding for
this Site under an EPA Management Assistance Multi-Site
Cooperative Agreement ("MSCA"), the State may use such monies to
furnish the necessary personnel, materials, services, and
facilities to perform its responsibilities under the terms of
this Contract; provided, however, that MSCA funded in-kind



services may not be used to satisfy the State's cost share for
the Site.

B. Cost Estimate

The estimated cost of the remedial action for each subsite
(excluding EPA's indirect and intramural costs) is $1,182,757.
This estimate is derived from the CH2M Hill's Work Plan for the
DCE Circuits RD/RA and the CH2M Hill's Preliminary Design Report,
including revisions, assuming a system with 2 soil vapor
extraction wells and surface sealing enhancement, and includes
contingencies for change orders and construction management
services, and includes costs for the "shakedown period." Based
on the foregoing, the State's cost share presently is estimated
to be $118,275.70 for each subsite where Fund-financed remedial
action under this Operable Unit is determined to be necessary.
EPA and the State recognize that the actual remedial action costs
(and, therefore, the actual State cost share) for any particular
subsite will vary depending upon the size of the system and any
enhancements determined to be necessary. More refined cost
estimates for each subsite are included in each attached SOW.

C. Payment Terms

i. On or before September 30 of each year of this Contract,
EPA shall submit to the State an invoice for the State's ten
percent (10%) cost share for such portion of the work identified
in the SOW as was completed between July 1st of the previous
calendar year and June 30th of the current calendar year. Each
invoice shall be accompanied by a cost summary which indicates
the name of the Site and subsite, the billing period, the general
contractor that performed the work during such billing period,
the identification number assigned to the general contractor, and
the total costs incurred during the period for which EPA is
billing the State. The State shall pay the amount requested by
such invoice within sixty (60) days following actual receipt
thereof. The State assures payment of its cost share obligation
for actual remedial action costs of the Operable Unit, which
shall be settled at reconciliation pursuant to Paragraph 36
below, and which shall not exceed $827,929.90, based upon an
estimate that a total of seven subsites within the site will
require Fund-financed remedial action. (As of the initial date
of this contract, EPA had determined that fund-financed remedial
action was necessary at one subsite, detailed
investigation/evaluation ("Focused Remedial Investigation") was
underway at four subsites, and work is at earlier stages at
approximately five additional subsites.) The State acknowledges
that such assurance may require the State to seek additional
appropriations to cover the work outlined in the SOWs. The State
shall use its best efforts to obtain authorization of the funds
necessary to meet its assurance to pay its cost share obligation
for actual costs of remedial actions at the Site in accordance



with State law; notwithstanding the foregoing, nothing contained
herein shall be interpreted as a commitment to appropriate,
obligate or pay funds in contravention of State law.

ii. The State agrees to advance its portion of the
estimated cost share through June 30, 1997 ($60,631.10) for the
DCE Circuits SVE remedy within thirty (30) days of EPA signing of
this contract. When the DCE Circuits SVE remedy has achieved
remedial action objectives and remediation goals described in the
ROD, any portion of the State's cost share not expended as
documented on the invoices submitted by EPA pursuant to this
Paragraph 17.C will be credited toward the State's cost share at
another subsite.

iii. The State's obligation to provide its cost share for
any particular subsite does not arise until EPA, as lead agency,
and ADEQ, as support agency, concur that a subsite-specific SOW
should be included in Appendix B to this Contract. As of the
effective date of this Contract, EPA and ADEQ have agreed to
include in Appendix B the SOW for the DCE Circuits subsite.

iv. Costs incurred by the State to off-set cost-share
requirements shall be verified and documented pursuant to the
State Cooperative Agreement ("SCA") or MSCA identified in
Paragraph 15 of this Contract. Except as otherwise provided in
the SCA or MSCA, no in-kind services shall apply to the State's
cost-share. Payment terms may be adjusted only by amendment to
this Contract, pursuant to Paragraph 35 below. An in-kind match
may not be applied to the State's cost-share.

v. All State payments shall be made payable to EPA and
sent to the Regional Financial Management Office specified below:

United States Environmental Protection Agency, Region IX
ATTN: Superfund Accounting
P.O. Box 360863M
Pittsburgh, PA 15251

D. State Credit

In the event that EPA or ADEQ discovers that ADEQ has made a
payment in excess of its obligations under this Contract, such
overpayment shall be credited to the State within sixty days
after ADEQ notifies EPA of such overpayment or EPA otherwise
discovers such overpayment. The State does not declare credit
for costs incurred at the Site prior to the date of this
agreement.

18. EMERGENCY RESPONSE ACTIVITIES

Nothing in this Contract shall be construed to restrict,
impair or otherwise affect EPA's authority to carry out emergency



response activities, including removals. Notwithstanding the
foregoing, any such emergency response activity shall not
increase the State's financial obligations under this Contract.

19. CERCLA ASSURANCE: 20-YEAR WASTE CAPACITY ASSURANCE

EPA recently completed a national assessment of hazardous
waste treatment and disposal capacity which indicates that there
is adequate national capacity through the year 2013. That
assessment included data provided by the State of Arizona. Based
upon the assessment and other appropriate data, EPA believes that
there will be adequate national hazardous waste treatment and
disposal capacity during the 20-year period following signature
of this Contract. The State of Arizona hereby assures the
availability of hazardous waste treatment or disposal facilities
for the next 20 years, following signature of this Contract,
pursuant to CERCLA Section 104 (c) (9), 42 U.S.C. Section
9604(c) (9) .

20. CERCLA ASSURANCE: OFF-SITE STORAGE, TREATMENT. OR DISPOSAL

Pursuant to 104 (c) (3) (B) and 121(d) (3) of CERCLA, as
amended, EPA and the State have determined that off-site
treatment, storage, or disposal of hazardous substances may be
required for the remedial action at individual subsites,
depending upon the off-gas treatment option selected. EPA or its
representative, in its invitation for bids for remedial action,
shall require bidders to provide adequate capacity for waste
disposal at a facility (or facilities) that, at a minimum,
meet(s) the requirements of Subtitle C of the Solid Waste
Disposal Act. EPA's selection of a contractor shall satisfy such
assurance. In the event that EPA is not able to find a bidder to
provide adequate capacity for waste disposal, the State shall
assist EPA in locating a bidder with an adequate waste disposal
capacity.

21. NOTIFICATION OF TRANSFERS OF CERCLA WASTE

EPA or the State must provide written notification prior to
the off-site shipment of hazardous waste from the Site to an
out-of-State waste management facility, to: (i) the appropriate
State environmental official for the State in which the waste
management facility is located; and/or (ii) the appropriate
Indian Tribal official who has jurisdictional authority in the
area where the waste management facility is located.

22. JOINT PREFINAL INSPECTION OF THE WORK

The RPM, in consultation with the SPM, shall conduct a
prefinal inspection at each subsite upon completion of the
construction work at that subsite to determine whether there are
outstanding items which remain to be completed or corrected. The
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RPM shall provide notice to the SPM so as to reasonably afford
the SPM an opportunity to accompany the RPM on such inspections.
The RPM shall prepare a prefinal inspection report for each
prefinal inspection summarizing any such outstanding items and
shall furnish copies of such reports to the SPM.

23. OPERATION OF THE REMEDIAL ACTION

The State has not elected to take the lead upon completion
of construction pursuant to a state cooperative agreement. EPA
shall conduct activities necessary to ensure that the remedy is
operational and functional, and shall perform the remedial
actions until the remedy has achieved the remedial action
objectives and remediation goals described in the ROD. The State
shall be responsible for its ten percent (10%) cost-share during
such time.

24. JOINT FINAL INSPECTION OF THE WORK

The RPM,in consultation with the SPM, shall conduct a final
inspection at each subsite upon completion of any outstanding
construction items for the remedial action at that subsite. The
RPM shall provide notice to the SPM so as to reasonably afford
the SPM an opportunity to accompany the RPM on such inspections.
Each final inspection will consist of a walk-through inspection
of the defined subsite, and will focus on the outstanding
construction items identified in the prefinal inspection. If the
RPM determines that any items remain outstanding or uncorrected,
the inspection shall be considered a prefinal inspection and the
RPM shall prepare another prefinal inspection report for that
subsite.

25. REMEDIAL ACTION REPORT FOR EACH SUBSITE

Upon satisfactory completion of the joint final inspection
of the work at a particular subsite, EPA will provide to the
State a copy of the remedial action report for that subsite.

26. ACCEPTANCE OF THE WORK AT EACH SUBSITE

EPA, in consultation with the State, shall determine that
the activities described in each SOW has been completed. For
each subsite, the EPA Regional Administrator, or his or her
designee, shall provide written notice to the State that EPA has
accepted the completed project from the construction contractor.

27. ACCEPTANCE OF THE REMEDIAL ACTION FOR THE OPERABLE UNIT

After acceptance by EPA and the State of each remedial
action report, the RPM shall coordinate with the SPM to obtain
the State's concurrence that the remedial action at each subsite
comprising this Operable Unit is complete and/or performing
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adequately. Enforcement actions and other necessary activities
may proceed independent of completion of construction and
reconciliation of costs; NPL deletion may proceed independent of
reconciliation of costs.

28. CERCLA ASSURANCE: OPERATION AND MAINTENANCE

The State hereby assures that the operation and maintenance
(O&M) of the implemented remedial action at the Site provided
under this Contract will remain in effect for the expected life
of such remedial action pursuant to Section 104 (c) (3) (A) of
CERCLA, as amended. In addition, the State assures that
institutional controls will be monitored and retained as part of
the State's O&M obligations. The State shall use best efforts to
secure and maintain authorization of funds necessary to undertake
its O&M obligations hereunder; notwithstanding the foregoing,
nothing contained herein shall be interpreted as a commitment to
appropriate, obligate or pay funds in contravention of State law.
Pursuant to 40 CFR §300.435(f)(1), the State's operation and
maintenance obligations shall arise after the remedy has been
determined to be operational and functional and the remedy has
achieved the remedial action objectives and remediation goals
described in the ROD. "Operational and functional" shall have
the meaning set forth in 40 CFR 300.435 (f) (2) .

29. NPL DELETION

EPA shall consult and provide the State with the criteria
used to determine the effectiveness of the remedy at each subsite
as well as the rationale for determining completion of the remedy
at each subsite, and for deleting the Site from the NPL, if no
other Operable Units are at that time ongoing or planned.

30. RESPONSIBLE PARTY ACTIVITIES

If at any time during the period of this Contract a
responsible party comes forward to perform any work covered by
this Contract, EPA and the State shall amend or terminate this
Contract as appropriate.

31. ENFORCEMENT

Nothing contained in this Contract shall waive, or be deemed
to waive, EPA's right to bring an action against any person or
persons for liability under §§ 106 or 107 of CERCLA, or any other
statutory provision or common law. Nothing contained in this
Contract shall waive, or be deemed to waive, the State's right to
bring an action against any person or persons for liability under
the Arizona Environmental Quality Act, § 107 of CERCLA, or any
other statutory provision or common law.
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32. LITIGATION AND COST RECOVERY

EPA and the State may be entitled to assert claims against
any third parties (herein referred to as "potentially responsible
parties" or "PRPs") for reimbursement of any services, materials,
monies or other items of value expended by EPA or the State for
Fund-financed response activities. EPA and the State hereby
agree to notify one another prior to asserting any such claims
for reimbursement, commencing judicial or non-judicial lien
foreclosure proceedings, or entering into negotiations with
property owners or holders of security interests to compromise
recorded liens.

33. ISSUE RESOLUTION

A. informal Resolution

Any disagreements arising under this Contract shall be
resolved to the extent possible by the RPM and the SPM. The RPM
and the SPM, in consultation with their respective supervisors,
shall use their best efforts to resolve disagreements informally.

B. initial Review

If any disagreement cannot be resolved by the RPM and the
SPM, EPA and ADEQ, on behalf of the State, shall each forward a
written statement of the disagreement to the Branch Chief,
Superfund Enforcement Branch, EPA Region IX, and the Manager,
Remedial Projects Section, Waste Programs Division, Arizona
Department of Environmental Quality (collectively, the
"Reviewers"). Each party shall set forth in such written
statement the nature of the disagreement, the work affected by
the disagreement, such party's position with respect to the
disagreement and the legal, factual or technical information upon
which such party relies to support its position. The Reviewers
shall use their best efforts to jointly resolve the disagreement
within thirty (30) days (or such longer period of time as may be
agreed by both parties). The Reviewers shall confer with each
other and, if appropriate, shall meet with other representatives
from EPA and ADEQ in an effort to resolve the disagreement. If
successful in resolving the disagreement the Reviewers shall
issue a joint written decision setting forth the resolution of
the disagreement.

C. Final Review

If the Reviewers are unable to jointly resolve the
disagreement, the parties' written statements shall be forwarded
to the Deputy Director, Hazardous Waste Management Division, EPA
Region IX ("Deputy Director") for resolution. The Deputy
Director, as appropriate, shall meet and confer with
representatives from EPA and ADEQ to discuss the disagreement
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issue(s). The Deputy Director shall have thirty (30) days to
review and resolve the disagreement, or longer if agreed by both
parties, and shall issue a written final decision resolving the
disagreement. EPA and ADEQ agree that the final decision by the
Deputy Director shall be binding on both parties unless ADEQ
seeks judicial review of the decision in the United States
District Court for the Judicial District in which the Site is
located or in the United States Court of Claims, within the time
periods allowed by law for judicial review of the Deputy
director's decision. EPA and ADEQ respectively reserve any
rights each may have under law or equity.

34. SANCTIONS FOR FAILURE TO COMPLY

If either party fails to comply with the terms of this
Contract, and if the parties have been unable to resolve the
matter following the procedures in Paragraph 33, then either
party may proceed as set forth in 40 C.F.R. Section 35.6805(o)
(1990), which is incorporated herein by reference as if fully
stated herein.

35. AMENDMENT

EPA and the State may amend this Contract, in writing, for
reasons which include, but are not limited to, cost revisions, or
modifications of the remedial actions, or extensions of the
expected life of the remedy at any subsite.

36. RECONCILIATION PROVISION

Subject to Paragraph 4, this Contract shall remain in effect
until the financial settlement of project costs and final
reconciliation of response costs (including change orders,
claims, overpayments, reimbursements, etc.) have been completed.
Pursuant to 40 CFR 35.6805(k), EPA and the State have satisfied
their cost-share requirements specified in Paragraph 16 above.
EPA will not use overpayments by the State to satisfy obligations
at another site. In the event that the payment terms above do
not cover the cost of the remedial action, EPA will bill the
State for the State cost share. Final reconciliation of remedial
action costs for a particular subsite by EPA shall follow
acceptance of the remedy for that subsite by both EPA and the
State and is not contingent upon deletion of the Site from the
NPL.

37. CONCLUSION OF THE CONTRACT

Subject to Paragraph 4, this Contract shall conclude when
all of the following requirements have been met: (i) response
activities for the Operable Unit have been satisfactorily
completed and payments have been made as specified under
Paragraphs 16 and 17, which address cost share; (ii) the
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Financial Management Officer has a final accounting of all
project costs, including change orders and contractor claims,
pursuant to Paragraph 36 above; and (iii) the State has submitted
all of its cost share payments to EPA, has completed its O&M
obligations, if any, and if applicable, has accepted all interest
in personal property pursuant to 40 CFR 35.6805 (i) (4) and 40 CFR
§35.6815(b), respectively.

38. SEVERABILITY

If any one or more of the provisions contained in this
Contract shall for any reason be held to be invalid, illegal or
unenforceable in any respect, then such provision or provisions
shall be deemed severable from the remaining provisions contained
in this Contract and such invalidity, illegality or
unenforceability shall not affect any other provision of this
Contract, and this Contract shall be construed as if such invalid
or illegal or unenforceable provision had never been contained
herein.

39. REAUTHORIZATION

In the event that Congressional reauthorization of CERCLA
amends CERCLA §104 (c), 42 U.S.C. §9604(c) (3), governing state
cost shares and payments for remedial actions or operation and
maintenance activities at Federal superfund sites, the parties
shall confer to determine the effect of such amendments on the
State's obligation to pay or assure payment of remedial action or
operation and maintenance costs under this Contract and shall
amend this Contract as appropriate.
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40. AUTHORITY

Each undersigned representative of the parties certifies
that he or she is fully authorized to enter into the terms and
conditions of this Contract and to legally bind such party to
this Contract.

In witness whereof, the parties hereto have executed this
Contract in three (3) copies, each of which shall be deemed an
original.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

, Director
Hazardous Waste Management Division
U.S. Environmental Protection Agency, Region IX

STATE OF ARIZONA

•£ f_U£
Ethel D e M a r r , D i r e c t o r '
Waste Programs Division
Arizona Department of Environmental Quality
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I. DECLARATION

1. Site Name and Location
This Record of Decision (ROD) is for the Indian Bend Wash Superfund Site, South Area.
The Indian Bend Wash Superfund Site (TBW) is located in the cities of Scottsdale and
Tempe, Maricopa County, Arizona, and includes a portion of the Salt River Pima-Maricopa
Indian Community immediately east of Scottsdale and north of Tempe.

2. Statement of Basis and Purpose
This ROD presents the selected remedial action for volatile organic compounds (VOCs) in
soils above the water table (the "vadose zone") at the Indian Bend Wash Superfund Site,
South Area (IBW-South). VOCs in the vadose zone are an operable unit of IBW-South.
The remedy is known as the "VOCs-in-Vadose-Zone Remedy." This ROD selects a remedy
which includes both a remedial technology and a specialized process governing its applica-
tion. The VOCs-in-Vadose-Zone Operable Unit remedy will be consistent with all other
remedies to be selected for IBW-South. This document also identifies applicable or rele-
vant and appropriate requirements (ARARs) and other criteria and requirements with which
this remedy shall comply. EPA has chosen this VOCs-in-Vadose-Zone Remedy for IBW-
South in accordance with the Comprehensive Environmental Response, Compensation and
Liability Act, 42 U.S.C. §9601 et seq. as amended by the Superfund Amendments and
Reauthorization Act of 1986, P.L. 99-499, 100 Stat. 1613 (1986) (CERCLA) and, to the
extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan,
40 C.F.R. Part 300 (NCP). Data at IBW-South have been collected and analyzed in accor-
dance with EPA-approved sampling and quality assurance plans. EPA considers site data to
be of adequate quality to support the selection of the remedy presented in this ROD. The
decision in this ROD is based on the Administrative Record for the VOCs-in-Vadose-Zone
Remedy for IBW-South, the index for which is included as Volume 2 of this document.

The State of Arizona, acting by and through its Department of Environmental Quality, con-
curs with the remedy selected in this document.

3. Assessment of the Site
Releases of VOCs, common industrial solvents such as trichloroethylene (TCE), perchloro-
ethylene (PCE), and 1,1,1-trichloroethane (1,1,1-TCA), from several individual facilities
have contaminated the vadose zone and the groundwater at IBW-South. Actual or
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threatened releases from this site, if not addressed by implementing the response actions
selected in this ROD, may present an imminent and substantial endangerment to public
health, welfare, or the environment.

4. Statement on Use of
Innovative Approaches

IBW-South is complex and contains many subsites within the site. Based on the special
circumstances presented by IBW—South, EPA has determined that the use of two innovative
approaches to administering the site will greatly enhance the efficiency and effectiveness of
this remedy. These are the "Presumptive Remedy" and the "Plug-in Approach."

The Presumptive Remedy allows EPA to presume that a remedial technology is appropriate
in cases where voluminous treatability data indicate that it will be effective. Multiple alter-
natives are not evaluated specifically for this remedy, based on previous application of the
same remedial technology in other similar situations.

The Plug-in Approach allows multiple, similar, but separate subsites (facilities or areas
within the larger site) to make use of the same remedy at different times. Under this
approach, EPA selects a standard remedy that applies to a given set of conditions rather
than to a specific subsite. At the same time, EPA selects a process and set of criteria for
determining where those conditions exist. Subsites are then fully characterized, at varying
times, after the ROD. Based on the process pre-established by the ROD, EPA then makes
subsite-specific determinations to "plug in" subsites to the remedy. The approach provides
flexibility to address unforeseen circumstances, while allowing EPA to address the majority
of similar subsites without re-selecting the same remedy at each one.

EPA believes these approaches are consistent with CERCLA, the NCP, and the mandate to
protect human health and the environment.

5. Description of the Selected Remedy
IBW-South contains multiple, distinct facilities that are releasing or have released VOCs
into soils. The releases from specific facilities (or small clusters of facilities) result in many
contiguous zones of soil contamination (subsites) separated by large gaps of uncontaminated
soils. Some of the released VOCs have passed through soils and have contaminated
groundwater. Other released VOCs are still in the vadose zone (the soils above the water
table) and can be sources of contamination to groundwater or ambient air in the future. The
purpose of this remedy is to control and remove future sources of groundwater and air
contamination by cleaning the vadose zone of VOCs at the multiple subsites where they
have been released. This action will minimize the extent. and expense of groundwater
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cleanup that may be necessary for IBW-South. This remedy does not address VOC con-
tamination that has already reached the groundwater.

Based on site data and previous knowledge of SVE and this type of contamination, EPA has
determined that Soil Vapor Extraction will be effective in removing VOCs from soils of
the type found at IBW—South and at facilities with characteristics seen to date. Significant
pre-existing treatability data support this conclusion, including data from IBW-North, the
other study area of IBW. EPA has therefore selected Soil Vapor Extraction (SVE) as a
Presumptive Remedy. Remedial alternatives other than SVE and No Action have not been
evaluated. SVE, with air emissions treatment, will be applied to the soils at all subsites
determined to have unacceptable levels of VOCs in the soils above the water table.

As stated in the last section, rather than study and select the same remedy multiple times at
each facility, this remedy uses the Plug-in Approach. The remedy includes both the SVE
technology and a process for determining at which subsites it must be applied. This process
includes methods for confirming that a subsite has conditions amenable to SVE, and also
for determining whether a subsite poses an unacceptable health risk. Subsites that have
completed RI work need not wait for all the other subsites to complete RI work.

This remedy provides for several options for emission controls and efficiency enhancements
to SVE, which can be selected as appropriate as each subsite plugs in to the remedy.

6. Statutory Determinations
The selected remedy for VOCs-in-Vadose-Zone at IBW-South:

• Is protective of human health and the environment for the VOCs-in-Vadose-
Zone soils covered by this operable unit

• Complies with federal and state requirements that are legally applicable or
relevant and appropriate to the remedial action

• Is cost-effective

• Utilizes permanent solutions and alternative treatment or resource recovery
technologies to the maximum extent practicable

• Satisfies the statutory preference for remedies that employ treatment that
reduces the toxicity, mobility, or volume of contaminants as a principal
element

The remedy for this operable unit and other operable units at IBW-South will allow for
unlimited use and unrestricted exposure at the completion of all remedial actions. Accord-
ingly, the remedy is not subject to a statutory 5-year review. However, this is a long-term
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remedial action because complete cleanup will likely take more than five years to attain.
Accordingly, by policy, EPA shall perform a review not less than every five years after the
completion of the construction for all remedial actions at the site, and shall continue such
reviews until EPA determines that hazardous substances have been reduced to levels protec-
tive of human health and the environment.

A remedial investigation/feasibility study is underway for the groundwater and a decision as
to whether further remedial action is necessary will be made upon its completion. EPA will
revisit the 5-year review status of the site when the groundwater remedy is selected, as
necessary.

Johri-e^.Wise Date
Acting Regional Administrator
EPA Region IX
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II. DECISION SUMMARY

The Decision Summary summarizes the information and approaches used which led to
EPA's decision on this remedy. It also establishes the remedy which EPA has selected.
This remedy incorporates two innovative approaches that cause the format of this Record of
Decision (ROD) to differ slightly from most RODs. The basis for using these approaches
and the differences they imply are explained within the Decision Summary.

1. Site Name, Location,
History, and Description

The Indian Bend Wash Superfund Site (JEW) consists of two study areas-Indian Bend
Wash North (IBW-North) and Indian Bend Wash South (TBW-South)-which lie within the
cities of Scottsdale and Tempe, Maricopa County, Arizona. See Figures n-1 and IL-2 for
the location of the site and the study area boundaries, respectively. This ROD addresses
remedial actions to be applied to the VOCs-in-Vadose-Zone Operable Unit of IBW-South.
Other RODs address various operable units in IBW-North (see Section 1.7, History of EPA
Involvement), and future RODs may address other operable units in IBW-South as well.

1.1. Site Discovery and Listing
The. Indian Bend Wash Superfund Site was listed on the Superfund National Priorities List
(NPL) in September 1983. In October 1981, the City of Phoenix detected volatile organic
compounds (VOCs), primarily trichloroethylene (TCE) and perchloroethylene (PCE) in
municipal groundwater production wells in the Scottsdale/Tempe area. The Cities of
Scottsdale and Tempe and the Salt River Project, a local water purveyor, subsequently sam-
pled their groundwater production wells and also found VOCs. Affected wells were shut
down, and remain out of service to the present. One well, known as City of Scottsdale #6,
is an exception and is being operated with treatment at the wellhead. EPA listed BBW as a
multiple-source Superfund site based on these findings.

At the time of the NPL listing, the extent of contamination was not known. However, EPA
established a study area as a frame of reference. This boundary covers 13 square miles, 10
square miles in Scottsdale and 3 square miles in Tempe. The study area boundaries are
Scottsdale Road (Scottsdale)/Rural Road (Tempe) on the .west, Pima Road (Scottsdale)/Price
Road (Tempe) on the east, Apache Boulevard (Tempe) on the south, and Chaparral Road
(Scottsdale) on the north. Part of the IBW-North study area lies within the Salt River
Pima-Maricopa Indian Community (SRPMIC). The SRPMIC lands do not lie within the
IBW-South study area.
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Note on Boundaries

According to the National Oil and Hazardous Substances
Contingency Plan (NCP), the Superfund definition of
"onsite" (i.e.. the boundaries of a Superfund site) is "the
area! extent of contamination and all suitable areas in very
close proximity to the contamination necessary for imple-
mentation of the response action." This areal extent is
generally discovered in the course of the remedial investi-
gation. Therefore, the study area boundaries do not serve
as the legal definition of "onsits." Should EPA discover
contamination outside the study area boundaries, then the
site and the study area would extend to incorporate it.
Conversely, areas that prove to be uncontaminated within
the study area are technically not within the site boun-
daries. The study area boundaries and the site boundaries
are not identical.

1.2. Land Use and
Demographics

IBW-South encompasses Sections 13 and 14
and the northern halves of Sections 23 and
24, Township 1 North, Range 4 East.

North of University Avenue. Land use
north of University Avenue is primarily
industrial or commercial. The area west of
Hayden Road is strictly industrial and has a
zero population. The area east of Hayden
Road has a population of 112, and most
residents live in mobile homes or trailers.
Roughly 66 percent of this population are between the ages of 18 and 59. Nearly 24 per-
cent are under 17 years of age, and the remaining 10 percent are over 60 years of age.
Seven known active or inactive landfills exist east of Hayden Road along the Salt River.
Businesses unrelated to landfills have operated on top of landfill material in this area.

South of University Avenue. Land use south of University Avenue is more than 80 per-
cent residential, with the remaining land use for light industrial and commercial purposes,
such as restaurants, shops, and service stations. The area east of McClintock Road is adja-
cent to Arizona State University and consists largely of the off-campus housing available to
students. Eighty-six percent of the population in this area are between 18 and 59 years of
age. Three percent are over 60 years of age, and the remaining 11 percent are under 18
years of age. Seventy-five percent of the residents live in apartments or condominiums.
The vacancy rate is 16 percent.

In the area north of McClintock Road, 76 percent of the population are between the ages of
18 and 59; 6 percent are over 60 years of age, and the remaining 18 percent are under 18
years of age. Sixty-three percent of the residents live in apartments or condominiums. The
vacancy rate is 15 percent

There is one public elementary school and one private "day school" in IBW-South. The
day school is in the southwest quadrant and has about 50 students, ages 1 to 10, enrolled
year-round. A senior center is located in the southeast quadrant, adjacent to the elementary
school. No high schools, hospitals, or nursing homes are located within IBW-South. More
detail on land use and demographics may be found in the Interim Remedial Investigation
Report, Admin. Rec. No. 1593.

1.3. Climate
The climate in the IBW-South area is semiarid to arid, but is influenced by a high degree
of urban activity. The average daily maximum temperature is 85°F. and the average daily
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minimum temperature is 55°F. However, summer maximum temperatures routinely exceed
100 degrees, and occasionally exceed 110 degrees. The long-term average winds are from
the west at 6 miles per hour. Precipitation averages 7 inches of rain per year, more than
two-thirds of which falls in the summer and the winter. Winter rains are more gentle and
of longer duration than summer rains, which usually occur as short, intense, localized thun-
derstorms. Pan evaporation, measured at the nearby Mesa Experimental Farm, averaged
108.66 inches per year between 1972 and 1986.

1.4. Topography
The surface topography of IBW-South is generally flat. The EBW-South area is broken by
buttes of rock and surrounded by mountains at the edges of the valley. The surface ranges
from 1,150 to 1,200 feet above mean sea level. Slopes generally do not exceed about
2 percent. Slopes of over 100 percent exist only at the banks of the Salt River.

1.5- Surface Water and Groundwater
The Salt River is the major surface-water body within IBW-South. The Salt River flows
only about 10 percent of the time, but its flow is unpredictable in any given year. About 90
percent of the time the Salt River bed is dry within IBW-South. This is because of the
impoundment of water far upstream from IBW-South. The Indian Bend Wash, a desert
wash that has been converted to a series of urban ponds linked by channels, meets the Salt
River at the northern boundary of the IBW-South study area.

There are four main aquifers under IBW-South: the upper, middle, and lower alluvial units,
and a formation called the "red unit." The alluvial units are mainly alluvial deposits laid
down by riverine action. Groundwater can usually be found at about 100 feet below land
surface (bis), although during heavy and sustained river flow the water table has been
observed to rise to about 55 feet bis. The bottom of the alluvial material in some areas of
IBW-South is known to exceed 850 feet bis and may extend to more than 1,000 feet bis.
There is a definitive geologic connection among aquifers. The three alluvial units represent
an important aquifer resource to the people of Arizona, and wells within the IBW-South
boundary likely would be used again if contamination were removed. More detail on sur-
face water and groundwater characteristics is provided in Section 6, Summary of Site
Characteristics.

1.6. Contaminants of Concern
and Types of Sources

The contaminants of concern found in the affected wells in 1981 were volatile organic com-
pounds, or VOCs. These remain the primary contaminants of concern today. VOCs are a
type of solvent used by a variety of industries, especially electronics and circuitry manufac-
turing, to degrease and clean parts. They are also used heavily in dry cleaning.
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IBW-South contains a number of separate industrial and business properties that have
released contaminants into soils. These releases have occurred by a variety of modes: dis-
charge of solvents or wastewater containing solvents through dry wells or into leach sys-
tems, direct discharge at land surface, leaking tanks or pipes, spills, and other means. VOC
contamination has moved downward through the soils above the water table and reached
groundwater. Once in the groundwater, it has spread away from its sources as the ground-
water moves, and apparently has become a regional problem. In limited circumstances,
VOCs in the soil may also move upward and reach the ambient air, although EPA has not
observed such migration to date.

Primary VOCs of interest at IBW-South are trichloroethylene (TCE), 1,1,1-trichloroethane
(1,1,1-TCA), 1,1- and 1,2-dichloroethylene (DCE), and tetrachloroethylene (perchloroethy-
lene, or PCE). EPA also is monitoring for vinyl chloride, which is a breakdown product of
the above compounds, and an array of non-VOC compounds.

The Salt River banks have been heavily mined and subsequently filled with landfill materi-
als. Most of these materials are inert debris and municipal solid waste. EPA has identified
some VOCs in landfill gas, however. The stabilization of the banks and the landfills, and
flood protection remain of concern to local agencies.

EPA is also concerned about and is monitoring for heavy metals contamination, such as
chromium or lead. These have not been detected at elevated levels in IBW-South ground-
water, but the soils at some properties do contain metals, mostly from plating rinsate
wastes, and some of the landfills at IBW-South have received metal foundry dusts. This
ROD selects a remedy for VOC contaminants only, but EPA will continue to monitor
metals contamination.

1.7. History of EPA Involvement
As EPA began its IBW investigation, the highest levels of VOC contamination were found
in Scottsdale, and EPA initially focused resources there. EPA discovered that a facility
owned by Motorola Government Electronics Group was a major source of this contamina-
tion. Subsequently, facilities owned by Seimens Corporation, Beckman Instruments, and
other responsible parties also were identified as sources of the groundwater contamination in
Scottsdale. EPA issued enforcement actions against these parties requiring characterization
of the groundwater and soils over a wide area.

At the end of 1987, EPA informally split the overall IBW study area into two study areas
for more efficient management The two areas are called Indian Bend Wash North (IBW-
North) and Indian Bend Wash South (IBW-South). This divided the original rectangular
IBW study area just north of the Salt River. Figure n-3 shows the structure of the IBW
project.
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A partial remedy, called the "Scottsdale Operable Unit" has been selected for IBW-North.
This remedy addressed the intermediate and deep groundwater of IBW-North only. The
ROD for the Scottsdale Operable Unit was signed in September 1988 and called for pump-
ing and treating the groundwater. EPA and responsible parties entered into a consent decree
on April 28, 1992, to implement the remedial design and action for the Scottsdale Operable
Unit. This decree called for the City of Scottsdale to accept the water after it had been
fully treated to below health-based levels. In September 1991, EPA signed another IBW-
North ROD that addressed the shallow groundwater and the VOCs in IBW-North soils.
The soils remedy selected for IBW—North was soil vapor extraction (SVE). A consent
decree to implement this remedy was entered with the Federal District Court on August 11,
1993.

EPA began turning more resources to investigating IBW-South in 1988. Available ground-
water VOC concentrations were much lower in IBW—South, but these were still above
drinking water standards. Insufficient data existed to determine the maximum contaminant
concentrations in the study area,

Tempe currently receives its drinking water from the Salt River Project and not from wells
within the IBW-South study area. Therefore, EPA does not believe that the public is cur-
rently exposed to the contaminated groundwater at IBW-South. EPA's primary focus is to
protect the groundwater resource and to ensure that the contamination does not spread to
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drinking water wells outside JBW-South, which could threaten public health in the future.
Those persons with concerns about possible past exposure to contaminated water should
contact the Agency for Toxic Substances and Disease Registry (ATSDR); contacts are Bill
Nelson and Gwen Eng, who can be reached at 415/744-2194 and 415/744-2193, respec-
tively. ATSDR has staff available to answer health questions and in some cases may decide
to conduct formal health studies in a community. EPA's responsibility is to study the phys-
ical problems and respond to present and future health risks.

As the site study has progressed, EPA has investigated approximately 70 facilities. Each
facility may have several potentially responsible parties (PRPs) associated with it. EPA has
also established an expanding groundwater monitoring well network, which consists of
EPA-installed and PRP-installed monitoring wells, and production wells which existed prior
to EPA's investigation. More detail about the investigation approach is given in Section 3.

1.8. Lead Agency
EPA is the lead agency for the IBW-South Superfund project. The principal coordinating
agency for the State is the Arizona Department of Environmental Quality (ADEQ). Fund-
ing is provided by a combination of sources, as PRPs are performing some work and the
Superfund is funding other work. EPA coordinates with many other agencies in addition to
ADEQ, including the Arizona Department of Water Resources, the City of Tempe, the U.S.
Fish & Wildlife Service, the U.S. Corps of Engineers, and the Flood Control District of
Maricopa County.

2. Statement on
innovative Approaches

This VOCs-in-Vadose-Zone remedy utilizes two specialized and innovative approaches to
remedy selection at Superfund sites. The first is called the Presumptive Remedy Approach,
and the other is called the Plug-in Approach. EPA's Feasibility Study, the risk assessment,
and this ROD are all specially structured to interface with these approaches. EPA's
response under these approaches will comply with CERCLA and the NCP, and also will
allow EPA to address the complexity of IBW-South more efficiently.

The Presumptive Remedy Approach allows EPA to presumptively make use of a technology
that has repeatedly been proven to be effective under identified site conditions. Description
of this approach and justification for its use at IBW—South are given in Section 7,
Justification for Presumptive Remedy, as well as in EPA's "Operable Unit Feasibility Study:
VOCs in Vadose Zone, Indian Bend Wash Superfund Site, South Area" [Admin. Rec. No.
1599].

The Plug-in Approach is designed to address a site that has many similar, smaller subsites
within it, by establishing a base remedy and then defining a process to allow the separate
subsites to "plug in" to it. EPA has introduced the Plug-in Approach in order to more
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effectively address the multiple contaminant sources in the IBW-South study area. Because
of this approach, this ROD differs slightly from a ROD for a traditional Superfund site,
which often consists of only one contaminant source. .For example, this Plug-in ROD calls
for a remedy to apply any time a predefined set of conditions occurs within IBW-South.
Therefore, the ROD does not discuss the remedy with respect to a single facility or location
within IBW-South, as would a traditional ROD. Nonetheless, this ROD contains within it
the entire process by which the VOCs-in-Vadose-Zone cleanup will be completed within
IBW-South. The Plug-in Approach is justified and explained in detail in Section 8.

IBW-South covers a large area. Nationally, most Superfund sites are not this large. EPA
informally calls this type of site an areawide site. IBW-South began merely as a zone
within which groundwater contamination was known or suspected. EPA calls this zone the
study area. There is no single locus of property serving as a source of all IBW-South con-
tamination. Rather, contamination is emanating or has emanated from many individual
facilities or properties over a wide area. Each small subsite is a separate source that must
be investigated and may need to be cleaned up in its own right. However, compared to the
total number of properties within IBW-South, those actually serving as contaminant sources
are probably relatively few.

This adds a great deal of complexity to the way in which EPA must respond to the situation
presented by IBW-South. For example, EPA's investigation of contamination has become
a number of smaller investigations within a regional investigation. Whereas EPA may
address a small Superfund site by means of steps taken in series, the process at IBW-South
has been executed in several parallel phases. EPA's activities, including searching for
responsible parties, investigating the contamination, selecting and designing cleanup options,
and the use of the Presumptive Remedy and Plug-in Approaches, has been structured to
address this "smaller-sites-within-a-big-site" situation.

3. Investigation Approach and
Enforcement Activities

3.1. Investigation Approach
The Superfund process requires that the nature and extent of contamination be investigated
sufficiently for a remedy to be selected. There are two sides to EPA's remedial investiga-
tion (RI) for IBW-South: a soil source investigation and a groundwater investigation.
Investigation work proceeds at the same time on both sides. First, EPA investigates the
contamination residing in soils above the water table at individual facilities, or subsites.
This contaminated soil remains a source of future contamination of groundwater. The soil
source investigation is subsite-specific; the soil investigation at each facility is usually
undertaken separately. Figure II-4 is a conceptual illustration of soil source and ground-
water contamination.
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Source investigations of soils at individual facilities generally consist of two components.
First, EPA performs a Preliminary Property Investigation (PPI). The PPI allows EPA to
determine that a facility warrants more investigation. If warranted, EPA issues an Adminis-
trative Order requiring PRPs to perform a Focused Remedial Investigation (Focused RI),
which is much more comprehensive than a PPI. Under the Plug-in Approach in this rem-
edy, these Focused RIs are completed after the ROD is in place.

The Focused RI is also designed to begin to gather information leading to eventual execu-
tion of the selected remedial alternative defined in Section 8.2 of this ROD. Each Focused
RI results in a Focused RI Report, which is specific to a particular facility or property
within IBW-South. Focused RI Reports may be written by PRPs, with EPA oversight, or
EPA.

Focused RIs supply the information that allow the Plug-in Process in this ROD to determine
whether the selected remedy will apply to any particular subsite.
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Figure II-5 graphically depicts the screening of IBW—South subsites through the source
investigation, resulting in a smaller number of subsite requiring Focused RIs.

All Subsites within IBW-South

1280_10

I I I U U U U
Identification for Preliminary Screening

ESIESiESi=5i=Si=SIEE Subsites Undergoing Preliminary Property
i •«••§••§•••••••• investigation

Determination of Need for Focused Investigation

Subsites Undergoing Focused Rl

FIGURE II-5
SOURCE INVESTIGATION
SCREENING

While individual soil sources are being investigated, EPA is also-investigating the regional
groundwater contamination. This investigation is not specific to a particular facility, but
covers all of IBW-South. EPA is performing the groundwater investigation using data
acquired by sampling production and groundwater monitoring wells. Many monitoring
wells are being installed by EPA; others are being installed by PRPs under administrative
orders issued by EPA.

Typically, PRPs sample their own wells under EPA oversight and then transfer the ground-
water data to EPA. Information on contaminant sources derived from PPIs and Focused RIs
also guides EPA in its groundwater investigation. Currently, EPA regularly samples
roughly 30 wells and is installing 32 additional groundwater monitoring wells at varying
depths throughout IBW-South. These wells are scheduled to be installed by November of
1993.

EPA is synthesizing all RI information into a "living document" called the "Interim RI
Report," or IRI Report. The IRI Report is updated periodically as EPA releases new RI
information. This approach allows certain elements of the RI work to be presented while
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other RI work is still being completed. EPA released the first edition of the IRI in
September of 1991. The second edition was released in June of 1993.

Each edition of the IRI Report is a compendium of EPA's groundwater investigation data
and evaluation, all of the PPI Reports, and all of the Focused RI Reports, as of a cutoff date
for that edition. The structure of the investigation and the resulting IRI Report contents are
shown in Figure II-6.

Indian Bend Wash-South
ft——— Remedial Investigation

Soil Source
investigation Ott. E*.n,.

property As Needed^
Investigations '

..,,. .
Focused
Remedial

Investigations

FIGURE II-6
REMEDIAL
INVESTIGATION
PROCESS

3.2. Enforcement Activities
EPA has information from its investigation for approximately 70 locations (each location
supporting one or more facilities over time) as potential sources of VOC contamination.
There may be one or more PRPs associated with any one facility. Only about 30 of these
locations are still considered by EPA to be possible or known sources, barring new
information. Some of the suspect facilities form contiguous clusters, but most of them are
physically distinct, separated by distances ranging from blocks to a mile or more. Because
most PRPs do not share a common zone of soil contamination for which .they are
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responsible, and because the point to which investigation has proceeded at any given facility
varies, a joint effort among PRPs for soils cleanup has not been forthcoming.

EPA has been performing the groundwater investigation. With regard to soils investigation,
EPA has been screening properties based on responses to requests for information under
CERCLA §104(e), civil investigative information, review of agency files and aerial photog-
raphy, and in some but not all cases, screening samples for VOCs at individual properties.
These activities, taken together, comprise the PRP search for IBW-South. Most of this
information is contained within the PPI reports discussed above.

Once screening indicates a potential problem, a Focused RI is necessary (see Section 3.1).
Those facilities conducting Focused RIs are subject to the Plug-in Process embodied in this
ROD. The Focused RI provides the information required by the Plug-in Process embodied
in this ROD to determine whether the selected remedial action is required at a facility or set
of facilities (See Section 8).

EPA has issued Unilateral Administrative Orders under CERCLA §106 to PRPs in order to
obtain Focused RIs. EPA chose not to use special notice procedures under CERCLA
§122(e) because of the large number of individual actions required. So far, EPA has issued
five Unilateral Administrative Orders for Focused RI work. As more Focused RIs become
necessary, EPA may issue more orders, or may conduct work itself. The five orders issued
to date are shown in Table II-1.

Table H-l
Unilateral Administrative Orders

for Focused RI Work at IBW-South (To Date)

Facility

DCE Circuits (former
operator)

IMC Magnetics

Unitog/Prestige Apparel

Prestige Drapery

Eldon Drapery

Respondents)

VAFCO Trust (Rudy Vafadari, et al.); Arden Properties

IMC Magnetics, Arizona Division, Inc.

Unitog Rental Services, Inc.

Prestige Cleaners, Inc.

Leibovitz Enterprises Limited Partnership; Y&S, Inc.

EPA has issued information request letters pursuant to CERCLA §104(e) to more than 100
parties within IBW-South. These letters request information about practices of operation,
waste handling and disposal; spills; the presence of tanks, dry wells, drains, leach lines and
degreasers; and related matters.
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In 1988 and 1990, EPA issued general notice letters to approximately 30 parties. In June
1993, just before this remedy was proposed, EPA issued a second general notice letter to
about 65 parties informing them not only of potential liability but of the Plug-in Process
and the importance of commenting on the remedy. EPA wanted to ensure that PRPs be
informed of their opportunity to comment on the ROD even if EPA had not yet investigated
their property. Some of the 65 parties who received this notice had also received the origi-
nal general notice in 1988 or 1990.

The level of information that EPA has varies among the approximately 30 facility locations
and 65 parties still considered to be possible sources of VOC releases based on current
information. In some cases, EPA has definitive evidence indicating that a facility is a
source. In other cases, EPA has only limited information about solvent use. Therefore, it
is important to note that not all of these facilities will ultimately be found to have
released VOCs to soils.

Figure n-7 shows all of the approximately 70 facility locations about which EPA has
obtained information on and/or has investigated. As stated, only about 30 of these facilities
are still considered potential source areas. EPA intends to screen out as many facilities as
possible before subjecting the remainder to the Plug-in Process. The five facilities for
which Administrative Orders require Focused RIs are marked in red on the figure. EPA
may consider more facilities for the Plug-in Process than are shown on this list, should
information indicate that they are a potential source of VOC contamination.

4. Scope and Role of this Decision
Document within the Site Strategy

This remedy for IBW-South is a portion of the remedy for the overall IBW site, and
addresses the VOCs-in-Vadose-Zone operable unit ("OU").

The purpose of this remedy is to control and remove future sources of groundwater and air
contamination by cleaning the vadose zone of VOCs at the multiple subsites where they
have been released.

The remedial action selected by this document has the following specific response
objectives:

• Adequately protect human health from the ingestion or inhalation of VOCs that
migrate from the vadose zone to the groundwater

» Adequately protect human health from the inhalation of VOCs that migrate from the
vadose zone to the atmosphere
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• Control the sources of continuing groundwater contamination to minimize loss of the
groundwater resource and reduce the degree of groundwater cleanup that may be
required

While a major objective of this remedy is to prevent soil contamination from reaching
groundwater in the future, it does not address contamination that has already reached the
groundwater, nor ensure by itself that groundwater contaminant levels are protective of
human health. EPA will issue a separate ROD to address the final cleanup for the ground-
water for IBW-South. This VOCs-in-Vadose-Zone remedy addresses a final cleanup for
the continuing sources of VOCs in soils, but is only an interim remedy for groundwater.

In conjunction with the groundwater remedy, this remedy will serve to address the principal
threats posed by contamination at IBW-South. It does not address non-VOC contaminants
that may be in soils, such as metals. Where necessary, EPA will use removal actions or
select other remedies for such contaminants, or modify this remedy to address them with an
amendment or an explanation of significant differences ("BSD"). This remedy will apply to
certain types of landfill materials. This is discussed in Section 8.5.

5. Highlights of
Commununity Participation

Because the IBW-South and IBW-North study areas are part of one overall IBW site, EPA
has joined community relations' planning and execution for both areas. The Community
Relations Program therefore addresses the IBW community as a whole, although a given
factsheet or meeting usually pertains specifically to only one study area.

EPA currently maintains IBW-South information repositories at the EPA Region IX Office
in San Francisco, and at the Scottsdale, Tempe, and Phoenix Public Libraries. The EPA
Region DC Office and the Tempe and Scottsdale Public Libraries maintain copies of the
Administrative Record file on microfilm, while the Phoenix Public Library maintains a
collection of selected key documents, including the Interim Remedial Investigation (IRI),
the Feasibility Study, the Proposed Plan, and this Record of Decision. In addition, the
Arizona Department of Environmental Quality maintains an information repository, with
various key documents, in its Phoenix Office. EPA also maintains a computerized mailing
list database for all of Indian Bend Wash. This list currently contains more than 1,700
addresses. In addition to continually updating the mailing list, EPA sent a factsheet in
December of 1990 to approximately 35,000 addresses in the area of the Indian Bend Wash
Superfund site in an effort to expand the list. This factsheet (and all EPA factsheets) pro-
vided a return coupon and telephone numbers that one could use to be placed on the mail-
ing list.

EPA also operates a toll-free information message line (800/231-3075) to enable interested
community members to call EPA with questions or concerns about Indian Bend Wash
Superfund site activities. The message line is publicized through newspaper notices and the
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mailing list. EPA has been responding to numerous inquiries about the effects of potential
Superfund liability upon residential and small business property located within or near the
study area boundaries. Some of these concerns are addressed in the Response Summary of
this Record of Decision.

Table n-2 presents a chronological list of other community relations activities that EPA has
conducted for IBW-South in order to comply with the public participation requirements of
CERCLA §113(k)(2)(B) and CERCLA §117. Activities that were specific to IBW-North
only are excluded from this list.

Table D-2
IBW-South Community Participation Highlights

Page 1 of 2

September 1984

1984-1988

December 1990

Throughout 1991

May 1991

January 1992

September 1992

December 1992

April 1993

Released a community relations plan based upon interviews with Phoenix,
Scottsdale, and Tempe residents and State and local officials.

During this period, community relations activities addressed all interested persons
in the IBW community, but information transfer centered on IBW-North.

Distributed a factsheet to all persons on the mailing list providing information on
IBW-South and grotindwater monitoring and soils investigations.

Distributed a flyer to residents near EPA's well drilling activities throughout the
study area, which explained the reason for, and nature and context of the well
drilling.

Distributed a flyer and held a public meeting to update the community on the
findings of the remedial investigation, the type of contamination and movements
of groundwater, the potential sources, and EPA's remedial and enforcement strate-
gies; addressed community questions and concerns.

Updated the 1984 community relations plan to reflect new site communication
strategies and information from residents, officials, and other members of the
community.

Distributed a factsheet providing information about investigation activities and
Administrative Orders that had been issued, and also announcing a public com-
ment period on a Contingency Plan for Removal of Landfill Materials, which
ADOT was proposing as part of its work under its agreement with EPA. Held a
30-day public comment period on this issue.

Issued a flyer to residents in a surrounding neighborhood of the former DCE
Circuits facility where EPA was beginning field work as part of a Focused Reme-
dial Investigation. Ryer explained the reason for, and nature and context of the
activities and gave contact names.

Distributed a factsheet updating the community on activities at IBW-South,
including more Administrative Orders, groundwater, and an initial description of
the Plug-in Approach to be used in the upcoming VOCs-in-Vadose-Zone remedy.
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Table H-2
IBW-South Community Participation Highlights

Page 2 of 2

May 1993

June 7, 1993

June 7, 1993

June 9, 1993

June 9, 1993

June 14, 1993

June 28, 1993

June 29, 1993

July 7, 1993

July 8, 1993

July 26, 1993

Issued a flyer to .residents affected by EPA's well drilling activities informing
them of the reason for, and nature and context of the activities.

Distributed the Proposed Plan Factsheet for the VOCs-in-Vadose-Zone remedy to
all persons on the mailing list, to local officials, the State, and to libraries,
announcing EPA's proposal, the comment period, the scheduled public meeting
and open house session, and the availability of the Administrative Record file.

Mailed Administrative Record file, on microfilm, to Scottsdale and Tempe Public
Libraries. Hard copies of the IRI Report, the Feasibility Study, and the Proposed
Plan were sent to these libraries and the Phoenix Public Library.

Published a notice in the Tempe Tribune and the Arizona Republic announcing
the start of the public comment period, the scheduled public meeting and open
house session, and the availability of the Administrative Record file for the
VOCs-in-Vadose-Zone remedy.

Issued press releases to the Scottsdale, Tempe. and Phoenix media about the pro-
posed VOCs-in-Vadose-Zone remedy, the scheduled public comment period and
open house session, and the availability of the Administrative Record file.

Began a 30-day public comment period on EPA's proposed remedy for VOCs in
the Vadose Zone at IBW-South.

Held a meeting at the home of the leader of a Phoenix citizens group to which
several citizens groups were invited, to present EPA's proposal for VOCs-in-
Vadose-Zone remedy and to answer questions and concerns.

Held a meeting at the Holiday Inn in Tempe for all Potentially Responsible Par-
ties, to present EPA's proposal for VOCs-in-Vadose-Zone remedy and to answer
questions and concerns.

Held a formal public meeting at Gililland Jr. High School in Tempe, from 7-10
PM, to present EPA's proposed remedy for VOCs in the Vadose Zone, answer
questions, and to receive written and oral public comments; all proceedings were
recorded and the transcript made part of the Administrative Record file.

Held an open house session at Gililland Jr. High School in Tempe to present
EPA's proposed remedy for VOCs in the Vadose Zone, answer questions, and
receive written comments; EPA was present between the hours of 1:00 to 5:00
p.m. and 7:00 to 9:00, p.m. to provide one-on-one responses to questions of the
public.

Mailed a flyer to the mailing list and published newspaper announcements in the
Tempe Tribune and the Arizona Republic extending the public comment period 3 1
days to August 14, 1993, in response to a written request for an extension.
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6. Summary of Site
Characteristics

6.1. Fate/Transport of
Contaminants of Concern

Industrial facilities at IBW-South have used the VOCs trichloroethylene (TCE), perchloro-
ethylene (PCE), and 1,1,1-trichloroethane (1,1,1-TCA), typically as solvents. These com-
pounds, along with 1,1-dichloroethylene (1,1-DCE) and cis- and trans-l,2-dichloroethylene
(1,2-DCE), have been detected in groundwater from monitoring and supply wells. Vinyl
chloride has so far been detected only at relatively low levels in the landfills. DCE and
vinyl chloride may be present from direct release, and it is also possible that these
components are present as breakdown products of TCE or 1,1,1-TCA. EPA is monitoring
for other VOCs that have been used at facilities within IBW-South, such as chlorobenzene,
ethylbenzene, benzene, toluene, xylene, and chloroform.

Heavy metals, including lead, chromium, nickel, copper, and cadmium, have been used by
many of the plating shops in the area and are present in some facility soils, as evidenced by
EPA's first Focused RI. However, metals have not been found in groundwater at elevated
levels, based on wells installed to date. EPA will be installing more groundwater moni-
toring wells and will continue to monitor for metals.

VOCs in the soil matrix are distributed to the various phases in accordance with physical
properties of the contaminant (specifically vapor pressure, solubility, and Henry's Law con-
stant), as well as properties of the soil (e.g., moisture content, clay mineral fraction, and
organic matter content). The VOCs rapidly achieve an equilibrium condition among these
various phases. Figure n-8 is a graphic representation of soil particles with sorbed
contaminants surrounded by gaseous-phase and dissolved contaminants.

The following means may be influencing the transport of contaminants at IBW-South:

• Leaching of contaminants from source areas by infiltration and percolation of
precipitation, wastewater, or irrigation water to the water table

• Movement of relatively pure product (e.g., pure TCE) from a source to the water
table to form a dense non-aqueous phase liquid (DNAPL) source

• Soil gas contamination of groundwater by infiltration of water, which dissolves the
gas phase contaminants, which percolate to the water table

• Soil gas migrating within the soil vapor and diffusing into the groundwater
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FIGURE 11-8
DISTRIBUTION OF VOCs
IN THE SOIL MATRIX

All of these mechanisms may exert some
influence on contaminants within IBW-
South. Movement of relatively pure
product would result in the highest levels
and, potentially, long-term releases into
the groundwater as the pure VOC slowly
dissolves. Investigations to date have not
confirmed the presence of any DNAPL in
IBW-South soils, but its presence is
possible. Available data indicate that a
significant fraction of the VOCs in the
vadose zone is present as soil vapor.

Because TCE can be used as an indicator
of the fate characteristics of most of the
VOCs of concern, it is further discussed
here.

With TCE's relatively high vapor
pressure, volatilization is the most signifi-

cant removal mechanism when TCE is
released into surface soils. When released '
into the atmosphere, TCE is readily
photo-oxidized, ultimately to hydrochloric
acid (HC1), carbon dioxide (CO^, and
carbon monoxide (CO). While these
breakdown products are undesirable as
components of photochemical smog, the
long-distance transport and accumulation
of TCE itself in the atmosphere has
generally not been of concern because its
half-life in air is approximately 3.7 days.

Reported soil adsorption coefficients for
TCE indicate high mobility in soils and
low potential adsorption. Therefore, TCE
leaches readily to groundwater. Once
TCE reaches groundwater, volatilization
ceases to be a significant process, and
biodegradation is slow. Therefore, TCE is
expected to persist for many years in the
groundwater.

6.2. Soils
Soil properties and conditions governing
the movement of air through soils and
subsequent volatilization of VOCs from
unsaturated soils include soil porosity,
temperature, convective currents, and
barometric changes.

rJBW-South lies in an arid climate. The
unsaturated soils in IBW-South are
generally alluvial deposits with low clay
content, laid down by rivers and water
runoff over millions of years. There is
generally little organic matter in the soil.
These factors mean that VOCs do not
tend to adhere to the soil and therefore
migrate readily.
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There is extreme difficulty in obtaining a representative soil sample (as opposed to a soil
gas sample) for VOC compounds in the tBW-South environment, due to four primary
factors:

1. Aeration (and therefore loss) of VOCs from the sample during split-spoon retrieval

2. Aeration of VOCs from the sample during handling in the field

3. Aeration of VOCs from the sample during laboratory preparation

4. High variability in analyses at relatively low concentrations

For these reasons, soil gas samples for VOCs can show high levels of contaminant, while
soil samples for VOCs show little or no contaminant.

At chemical equilibrium, a significant fraction of VOCs in IBW-South soils is found in the
gas in the soil, the soil vapor phase. While there also may be a significant fraction sorbed
to soil particles or dissolved in soil moisture, these other fractions will readily move into
the vapor phase if the VOC vapor concentration is decreased. This makes the vapor phase
an efficient focus for evaluating and removing VOCs in the subsurface at IBW-South.

Based on these facts, EPA's approach to characterizing and remediating soil at IBW-South
relies heavily on soil gas sampling for VOCs, rather than soil sampling. In general, surface
soil gas sampling results in a contour map of VOC contaminants at about a 5-foot depth.
From this map, soil vapor monitoring wells are installed. These wells can be sampled at
multiple depths, allowing for a depth profile of VOC contamination. Even low concentra-
tions at the surface can be indicative of high concentrations at depth.

VOC contaminants have been confirmed in IBW-South soils at various individual facilities.
Surface soil gas samples taken in 1988 and 1990 indicated concentrations up to 2,500
micrograms per liter (pg/1) of TCE and 1,500 pg/1 of PCE, as well as concentrations of
1,1,1-TCA, benzene, ethylbenzene, 1,1-DCE, and 1,2-DCE at various facilities. As part of
recent Focused RIs, surface soil gas concentrations of over 12,000 ug/1 of PCE have been
detected at the Unitog facility, and several hundred pg/1 of TCE at the IMC Magnetics
facility. Even surface soil gas levels on the order of 10 pg/1 may be indicative of much
higher concentrations at depth. Soil vapor monitoring wells at the former DCE Circuits
facility have now produced TCE concentrations in excess of 9,500 pg/1. The IRI Report
contains the results of soil gas data that EPA has used to initially evaluate subsites, as well
as summaries of data from non-EPA investigations.

6.3. Groundwater and Hydrogeology
While this is not a ROD for a groundwater remedy, a limited description of groundwater
characteristics is provided here to emphasize the migration that may occur if VOCs migrate
from the soils and enter groundwater, and the relation of groundwater to vadose zone soils.
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At IBW-South, VOCs that leave the vadose zone soils and enter groundwater have high
potential of migrating rapidly from their original source, both laterally and with depth and
in complex directions. Much more detail on groundwater can be found in the TJRI Report
[Admin. Rec. No. 1597].

The hydrogeology and hydrodynamics at IBW-South are extremely complex. Generally,
there are four major geologic units under the site, three of which are composed of alluvial
materials. These have been labeled the Upper Alluvial Unit (UAU), Middle Alluvial Unit
(MAU), and Lower Alluvial Unit (LAU). The LAU is not present at all locations under the
study area. The fourth major geologic unit under the site, labeled the Red Unit, underlies
all formations in the area.

Alluvial material extends to as much as 1,000 feet bis before bedrock is encountered; how-
ever, there are some areas under IBW-South where bedrock is encountered within the first
300 feet bis. Figure n-9 illustrates the stratigraphy with approximate corresponding depths
at IBW-South.

Tempe Buttes
(Rock Extrusion)

Groundwater.
Monitoring Wells

Middle Alluvial Unit

FIGURE 11-9
CONCEPTUAL GEOLOGIC
CROSS SECTION
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While the stratigraphies of the three alluvial units are somewhat different, available data
indicate strong interconnection among the three units, with substantial vertical gradients.
No significant barrier to the vertical flow of water exists among the three units.

Transmissivities in IBW-South are extremely high, resulting in estimated groundwater par-
ticle velocities as high as 25 feet per day during high recharge (river flow). During low
recharge (dry river conditions) the particle velocities may still be as high as 2 to 5 feet per
day. It is therefore possible, though not confirmed, that contaminants from IBW-South
sources have extended miles from their original point of entry to the groundwater.

The Salt River, which is ephemeral, is a powerful agent of groundwater recharge in the
UAU. When the river is flowing heavily, EPA has recorded groundwater levels rising by as
much as 45 feet The river flows about 10 percent of the time averaged over all time, but
may not flow at all in any given year.

Because the water table rises and falls dramatically with temporal variations in river flow,
contamination in the vadose zone at depth can enter groundwater when the water table rises
to meet it, as shown in Figure n-10. When the water table falls again, some of the VOCs
will have dissolved and will recede with the groundwater. Groundwater concentrations also
tend to fluctuate as the thickness, and therefore the volume of the UAU changes.

Groundwater flow direction in the UAU is
extremely complex, varying both tempo-
rally and laterally. During no river flow,
the UAU gradient varies from south-
southeast to south-southwest depending on
one's location. With river flow episodes,
all gradients shift eastward by 10 to 25
degrees, and then slowly return to normal.

These factors imply that a particle of
contamination, once reaching ground-
water, follows a tortuous path that is
dependent on changes in recharge rates.

The flow direction in the MAU is less
well-characterized, but appears to be to
the northeast. This is virtually anti-
inclined to the gradients in the UAU.
Thus, contamination may start out in the
soils at a subsite, enter the UAU moving
in one direction, gradually sink to the
MAU, and return at greater depth in the
direction from which it originally came.

FIGURE 11-10
CONTAMINANTS ENTERING
GROUNDWATER AS A RESULT
OF CHANGES IN GROUND-
WATER LEVEL
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7. Justification for
Presumptive Remedy

As stated, EPA is using two innovative approaches in tandem in this remedy, the Presump-
tive Remedy Approach and the Plug-in Approach. These two concepts work well together
at IBW-South, but are nonetheless independent. This section justifies the Presumptive Rem-
edy Approach for VOCs in the Vadose Zone at IBW-South.

7.1. Presumptive Remedy Approach
When EPA began administering the Superfund program in 1980, very few technologies
were available for cleaning up uncontrolled releases of hazardous substances, and little data
were available on their effectiveness. With the passage of time, an industry was spawned
to develop, test, and implement these technologies, and as more sites were addressed, a
much wider range of technologies has become available. Additionally, there are now data,
called treatability data, indicating conditions under which different technologies are
effective.

Even with this new information and capability, it remains necessary at most sites nationwide
to consider a full range of technical options in an FS Report, before selecting one of them
in the ROD. However, EPA has recognized that there are certain situations in which the
conditions at a site are so well suited to a particular technology that the use of that technol-
ogy can be presumed to work (the Presumed Remedy). The Presumptive Remedy Approach
is considered when there is a remedial technology or process option that has repeatedly
been shown to work in the range of conditions present at a site; and there are no apparent
conditions at the site that are markedly different from the conditions under which the tech-
nology has previously been tested or used. When the Presumptive Remedy Approach is
used by EPA, the FS Report and the ROD do not evaluate a full range of varied options.
Rather, only the Presumed Remedy and the No-Action Alternative are evaluated and com-
pared. The FS and ROD describe why it is appropriate to presume that the alternative will
be effective.

By presuming one alternative, EPA does not imply that there are no other alternatives that
might be effective in cleaning up the contamination at IBW—South. Rather, EPA con-
cludes that the effectiveness of the Presumed Remedial Alternative will be fully acceptable
without making a comparison to other alternatives.

Soil vapor extraction (SVE) is the technology presumed to be effective for VOCs in the
IBW-South soils. In this ROD, SVE will sometimes be referred to as the Presumed Reme-
dial Alternative.

SVE is presumed, in part, because it has been selected as the remedial action for similar
sites with similar contamination problems. In Maricopa County alone, there are approxi-
mately 70 SVE projects either in the process of being permitted or currently operating.
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Two remedial investigation/feasibility study (RI/FS) programs previously have been com-
pleted by EPA for sites located near the EBW-South study area. Both FSs evaluated several
remedial alternatives; they did not use a Presumptive Remedy Approach. These sites have
vadose zone soil conditions and contamination problems similar to those observed at IBW-
South. EPA therefore did not believe that it would be necessary or cost-effective to
re-analyze the same alternatives at IBW-South. A brief description of these sites follows in
paragraphs 7.3 and 7.4.

7.2. Conditions at IBW-South
Amenable to SVE

Soils in the vadose zone at IBW-South typically consist of moderately permeable sands,
silts, and gravels, with cobbles and thin clay beds. The vadose zone consists especially of
loose alluvial deposits with a large cobble fraction. The soils typically have low organic
carbon content Significant clay layers, as well as other phases such as oil, have not been
observed. These soil types, in general, are conducive to effective SVE removal of VOCs.

Shallow soil gas sampling at a variety of locations at IBW-South has indicated that soil gas
contaminants at most subsites are the type that can be remediated by SVE.

Excavation and removal of contaminated soils at IBW-South are restricted because many
contaminated areas are located under buildings and roadways. Capping the contaminated
areas decreases upward migration to limit exposure risks; however, it does not remove the
potential for migration of VOCs from the unsaturated zone to groundwater. In addition,
because some VOCs have been found at IBW-South at depths of up to 100 feet, the avail-
ability of many other treatment remedies, especially ex situ ones, is limited. While EPA
has not thoroughly evaluated these other remedies, these factors lend further support for
EPA's decision to presume a technique that has been proven effective in all these
conditions.

SVE can remove VOC contaminants from beneath buildings and roadways with minimal
disturbance to structures and is proven to be effective with a minimum of disruption to
urban environments. The SVE remedy removes the VOCs from the vadose zone, thereby
reducing their potential threat to groundwater and public health. Also, SVE can effectively
treat VOCs at the depths to groundwater expected at IBW-South.

SVE has been proven as an inexpensive technology relative to excavating soil or treating
soil by chemical or thermal means. It is therefore appropriate to presume that SVE will be
cost-effective as well as technically effective. This should be true even after accounting for
the potential use of SVE enhancements.

SVE is particularly suited to IBW-South not only because it is effective in removing and
treating VOCs in soils of the type at IBW-South, but also because its capabilities are quite
broad. Under the Plug-in Approach, EPA must select a technology to address many distinct
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subsites, which are not yet fully characterized. Therefore, it makes sense to select a versa-
tile (robust) technology that is relatively insensitive to unexpected variations from one sub-
site to the next. This is true of SVE.

7.3. SVE Remedy at IBW-North
Study Area

The IBW-North study area is part of the same Superfund site as IBW-South. The study
area is located immediately adjacent to IBW-South, north of the Salt River, and has vadose
zone characteristics similar to those • observed at IBW-South. In September 1991, EPA
issued a ROD for IBW-North that selected SVE as the remedial action to remediate VOC-
contaminated soils [IBW-North Admin. Rec. Nos. 2055 through 2057].

The primary contaminants of concern for the IBW-North Superfund site are similar to those
in the IBW—South site, as many of the same types of industries are located in both areas.
Primary contaminants requiring removal by the SVE treatment selected for IBW-North
included TCE, PCE, 1,1,1-TCA, DCE, 1,2,-DCE, cis- and trans- isomers, and chloroform.
Similar to conditions at IBW-South, a large fraction of VOCs in the vadose zone in IBW-
North was found to be present as soil vapor with high mobility in soils and low potential
adsorption. Because of the close proximity of IBW-North to IBW-South, the climate,
topography, urban setting, soil, groundwater characteristics, and stratigraphy are very
similar.

EPA selected SVE to remediate the VOCs in the vadose zone at IBW-North after complete
analysis and comparisons with other remedial technologies such as excavation, soil washing,
and capping. EPA's full analysis was performed in accordance with the nine evaluation
criteria set forth in EPA's Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA, 1988, as cited in the Feasibility Study, Admin. Rec. No. 1599.

7.4. SVE Remedy at Phoenix-Goodyear
Airport ("PGA") Superfund Site

The PGA site is located approximately 20 miles to the west of IBW-South, within the Salt
River Valley. The vadose zone lithology at PGA is similar to that observed at IBW-South.
A pilot study was conducted at PGA in 1988 using an SVE system. Results of this pilot
study demonstrated that SVE would be an effective solution for removing VOCs from
vadose zone soils that have lithology similar to IBW-South. In September 1989, EPA
signed a ROD for PGA selecting SVE as the remedial action [Admin. Rec. No. 1603].

The primary VOC contaminants of concern for the PGA vadose zone included TCE, PCE,
1,1,-DCE, chloroform, and carbon tetrachloride, which are the same or similar contaminants
to those at IBW-South.

10012ACA.WP5 11-27



The climate and soil stratigraphy at PGA are also similar to those of IBW-South, with long,
hot summers, and short, mild winters. The alluvial deposits of the western Salt River
Valley consist of an Upper Alluvial Unit, Middle Fine-Grained Unit, and a Lower Conglom-
erate Unit, whose stratigraphy and water migration are similar to IBW-South.

The remedy selection process for PGA soils, like that for IBW-North, also evaluated a full
suite of remedial action alternatives using the nine standard criteria for Superfund remedy
comparison.

8. Description of
Selected Remedy

The remedy selected for VOCs in the vadose zone at IBW-South is to use SVE to remove
and treat VOCs in soils at those subsites that "plug in" to the remedy. The process for
determining which subsites must plug in to the remedy is called the "Plug-in Process," and
is hereby incorporated as part of the remedy. The Plug-in Process shall be applied once for
each subsite at which a Focused RI is performed. The term "subsite" and the details of the
Plug-in Process are defined below.

For all SVE systems that are required, air emission control (offgas treatment) shall be
included. One of three types of emission controls defined below shall be applied at any
subsite which plugs in. EPA shall identify which of the three emission controls will be
used at any particular subsite as part of the remedial design for that subsite. All controls
shall meet the Applicable or Relevant and Appropriate Requirements ("ARARs") or other
requirements specified in this document.

For any SVE system, certain SVE enhancements shall be considered available as part of this
remedy. Decisions on the use of and choice among these enhancements shall be part of the
remedial design of each SVE system. The available enhancements are specified and
described below.

8.1. The Plug-in Process: Basic
Framework and Requirements

This section discusses the concept, justification, and terminology of the Plug-in Approach.
The detailed specification of the process is provided in Section 8.3, after discussion of the
selected remedial technology in Section 8.2.

8.1.1. Definition of "Subsite"
IBW-South contains zones of VOCs in soils separated by large zones of uncontaminated
soil. Generally speaking, VOC-contaminated soil zones correspond to facility locations:
certain facilities have released VOCs into soils. However, VOCs may have strayed from
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one facility onto neighboring facilities, or several adjoining facilities may have released
contamination so that a single zone of VOC-contaminated soils spans a cluster of facilities.
EPA shall consider one contiguous zone of VOC soil contamination, and the associated
facilities and properties, as a "subsite." A subsite is a candidate for plug-in, the unit on
which EPA will apply the Plug-in Process to determine whether a cleanup is necessary. A
subsite defines one VOC contamination problem to which one SVE cleanup system would
be applied, where determined necessary.

8.1.2. The Plug-In Approach in Concept
The Plug-in Approach is a way of structuring a remedy for complex Superfund sites such as
IBW-South. The approach can be used when a Superfund site contains multiple areas or
"subsites" that are similar physically and share similar contaminants. Each subsite has con-
tamination that must be addressed.

This Plug-in Remedy identifies SVE as a standard remedial action, and then defines a pro-
cess that will be used to determine where the remedial action shall be applied. The ROD
does not select a remedial action for a specific subsite. Rather, it selects a remedial action
to apply to any subsite exhibiting certain conditions. The ROD defines what these condi-
tions are and selects a process for determining whether they exist.

The Plug-in Remedy is selected prior to fully characterizing the subsites. Subsites will be
characterized concurrently or at different times. If the conditions at a subsite match pre-
defined conditions, the subsite will "plug in" to the remedial action and be subject to its
requirements. Each subsite has a separate Plug-in Decision. This ROD fully contains the
basis and process to be used for all Plug-in Decisions. Therefore, following the prescribed
process in the ROD completes the remedy for any particular subsite. The Plug-in Remedy
contains a "blueprint" directing decisions as to its own application.

By separating selection of SVE, the cleanup technology, from a decision about its applica-
tion at a particular subsite, EPA can verify that the cleanup technology is appropriate for a
subsite after all sampling data about it have been collected. At the same time, EPA does
not have to evaluate and select a separate remedy for each subsite.

After plugging in to the remedy, remedial design and action can begin at a subsite. Sub-
sites not matching the conditions and criteria are not plugged in, but still can be addressed,
if necessary, by other remedies, removal actions, or through modifications to the remedy.
Because unexpected conditions or situations may occur during Focused RI work at a sub-
site, the Plug-in Approach is designed to be flexible enough to adjust to these conditions.

VOCs in soils at all subsites will be addressed by this single Operable Unit ROD. Reme-
dial action will occur at some subsites while investigation work continues at other subsites.
Thus, sitewide, remedial investigation and remedial action actually occur concurrently (see
Figure 11-16).
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8.1.3. Plug-In vs. Traditional Superfund
Remedy-Justification for Using
Plug-In at IBW-South

Traditionally, the Superfund remedy selection process is site-specific. Each site is consid-
ered a unique problem that is first investigated and a remedy selected after considering a
range of potential solutions. Usually, EPA characterizes the nature and extent of contami-
nation with a remedial investigation (RI), then evaluates and compares several remedial
alternatives in a Feasibility Study (FS), proposes one of those alternatives to the public in a
Proposed Plan, receives public comment on that alternative, and then selects an alternative
in a ROD. After the ROD, the exact technical specifications and construction detail of the
remedy are developed during remedial design, and finally, the cleanup takes place in a
remedial action phase. The part of this process starting with the FS and ending with the
ROD is called remedy selection.

In traditional remedy selection, several alternatives are matched, or evaluated, for a single
site. Site characterization is usually substantially complete before any final decision is
made on remedy selection. This is important because, should a remedy be based on inade-
quate data, unknown characteristics of the site may render a selected remedy ineffective.

Multiple-source sites, such as IBW-South, present a number of challenges with regard to
remedy selection. In the case of VOCs in soils at IBW-South, the problem is not in find-
ing a technical alternative to treat VOCs; as discussed, SVE has been demonstrated to work
at similar sites. Rather, the difficulty lies in administering many similar, yet distinct
subsites. The soils at IBW-South are very similar from one location to the next, being laid
down by the same alluvial activity and existing in the same arid environment. The VOC
contaminants are generally chlorinated solvents, the behavior of which is fairly predictable
in these soils. EPA expects that VOCs in this type of soil would tend to move readily into
the soil vapor. There are proven remedial technologies, broadly suited to a wide range of
conditions (i.e., robust), which remove the VOC vapor from soils.

Until Focused RI work is completed at a subsite, EPA cannot know whether that subsite
even needs a remedy. However, as more has become known about IBW-South, it has
become apparent that wherever a remedy is necessary, it is likely to be the same remedy.
Therefore, before Focused RI work is completed at subsites, the remedial action for VOCs
in soils can be presumed at most subsites.

Therefore, the traditional approach makes little sense in the case of IBW-South. The tradi-
tional approach would select a separate remedy for each particular subsite. If EPA per-
formed a separate remedy selection for each subsite, the likely result would be a large num-
ber of virtually identical FS Reports and RODs. This would be an inefficient use of
resources.

In contrast, the Plug-in Approach selects a remedy for a given range of conditions. Assum-
ing these conditions will exist most of the time, one needs only assess whether a particular
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subsite meets these conditions. Provided it does, it can "plug in," and there is no need to
perform a separate remedy selection. Instead of matching several remedies to a single
subsite, the Plug-in Approach matches several subsites to a single remedy. Figure 11-11
illustrates this concept.

The Plug-in Approach retains all the basic components of the traditional Superfund process,
but rearranges and optimizes the order in which they are executed to minimize redundancy.
Just as in the traditional Superfund process, a final decision on remedy selection for any one
subsite is not in place until after Focused RI work is complete at that subsite.

The Plug-in Approach carries many benefits. First, it allows remedial action to begin with-
out redundant remedy selection processes. Taken over all subsites at IBW-South, this is
expected to save a significant amount of time and resources, both for EPA and for
PRPs. Second, it allows focused investigation at each subsite to occur at its own pace. The
Plug-in Remedy is available as soon as each subsite's investigation is completed. Because
Focused RI work and remedial action can occur at the same time, subsites that have com-
pleted Focused RI work and have plugged in can begin remedial design and remedial action
immediately, and are not held back by other subsites that are still performing a Focused RI.

Third, rather than treating each subsite in a vacuum, the Plug-in Approach focuses the col-
lection of data at subsites on the most-likely remedial alternative. Thus, there are less data
to collect in remedial design, and actual remedial action (cleanup itself) can begin sooner.
In all, the Plug-in Approach minimizes waste, time, and resource use, and begins remedial
action sooner.

8.1.4. Plug-In Process Components
and Terminology

The Plug-in Process is fully detailed in Section 8.3. However, its terms and components are
first defined in this section. Figure 11-12 identifies elements established by this ROD, in
conjunction with the Feasibility Study and the IRI Report. The figure also graphically
depicts how these components, once in place, serve to ensure that only appropriate subsites
are plugged-in to the remedy.

The Existing Site Profile
The selected remedial action in a Plug-in

The observed "similar conditions" that
SVE, the Presumed Remedial Alterna-
tive, will have to address.

Remedy must be able to address the vast
majority of subsites if the Plug-in
Approach is to be efficient. The range of common conditions among subsites that has been
observed at IBW-South is collectively called the existing site profile.
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The existing site profile is defined in terms of various physical and contaminant parameters
that might have an impact on the effectiveness of a remedial alternative. For example, for
SVE, the air permeability of the soil and the volatility of the contaminants strongly impact
its effectiveness. The existing site profile for IBW-South is defined by the JSI Report
{Admin. Rec. No. 1597] and Chapter 1 and 2 of the Feasibility Study [Admin. Rec. No.
1599]. It is also summarized in this document under Section 6, Summary of Site
Characteristics. Figure 11-13 shows a conceptual illustration of the existing site profile.

FIGURE II-13
EXISTING SITE PROFILE

The Presumed Remedial
Alternative

The remedial action to be taken for
VOCs in the vadose zone if a subsite is
plugged in.

The Presumed Remedial Alternative is the
action that will be taken at all subsites that
meet the Remedy Profile and the Plug-in Criteria (defined below). The Presumed Remedial
Alternative is selected to meet all identified applicable or relevant and appropriate require-
ments (ARARs). SVE is the Presumed Remedial Alternative for this remedy. SVE is
described and its applicable specifications are stated in Section 8.2.

The range of conditions that SVE, the
Presumed Remedial Alternative, is able
to address. JThe Remedy Profile

The range of conditions that the Presumed
Remedial Alternative can address is called
the Remedy Profile. After a subsite com-
pletes its Focused RI, the first test of whether it can be plugged in to the remedy is whether
it exhibits conditions within the Remedy Profile. Like the existing site profile, the Remedy
Profile is defined in terms of physical and contaminant parameters that may have an impact
on the effectiveness of the Presumed Remedial Alternative.

Figure II-14 shows a conceptual illustration of the Remedy Profile. The context of the
Remedy Profile in the Plug-in Remedy is shown in Figure IE-12. SVE is selected as the
Presumed Remedial Alternative because it can be expected to address those conditions seen
to date (the existing site profile). SVE may be capable of addressing conditions even
beyond those seen to date. Therefore, this ROD establishes reasonable boundaries on what
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SVE can address. This is important because, should a subsite exhibit characteristics outside
these boundaries, SVE may not be effective at that subsite, and that subsite should not be
plugged in.

Remedy Profile
The range of conditions
that SVE can address

Existing Site Profile
The range of conditions

This subsite can
plug in to the
remedy directly

FIGURE 11-14
REMEDY PROFILE

If a subsite exhibits conditions outside the Remedy Profile, EPA will assess whether the
Remedy Profile can be enlarged by use of a technical enhancement. Certain technical
enhancement options are incorporated in this remedy and are discussed below. If a subsite
cannot be brought within the Remedy Profile by use of an enhancement, that subsite cannot
directly plug in. In such a case, there are several possibilities which are discussed in Sec-
tion 8.3.2.

As an example, the SVE remedial alternative addresses VOCs because they move easily
into the soil vapor phase and can be subsequently removed by the SVE system. Should a
subsite contain only metals in the soil, however, SVE would be useless as a remedy to
address those metals. Metals are not volatile and would be unaffected by the removal of
soil gas. The Remedy Profile is defined by certain parameters such that a subsite with
metals only would fall outside the Remedy Profile. The Remedy Profile is specified in
Section 8.3.4.

10012ACE.WP5 n-35



Technological enhancements to SVE
that may be necessary to widen the
Remedy Profile or allow SVE to operate
more efficiently.

Enhancements to the Pre-
sumed Remedial Alternative
Certain technical enhancements shall be
considered available as part of this rem-
edy. The available enhancements are listed
in Section 8.2.5. At some subsites, it is conceivable that some of these enhancements may
be necessary in one of three situations: (1) to widen the enhanced Remedy Profile so that
SVE will apply, (2) to make SVE more efficient even if it would otherwise apply, or (3) to
meet an ARAR. Situation (2) is considered the most likely at D3W—South, In such a
situation, SVE would be effective in cleaning the vadose zone, but it may take a longer
time due to an unforeseen condition, such as an unusual soil type. In such a case, the use
of the enhancement may substantially reduce the treatment time and increase its efficiency.
Decisions on the use of enhancements shall be made as part of remedial design after a
subsite is plugged in.

Figure n-15 is a conceptual illustration of an enhanced Remedy Profile where the Remedy
Profile has been widened by the addition of technical enhancements.

This subsite can
plug in to the
remedy directly

This subsite can plug
in, but it is best if an
enhancement is used

This subsite cannot plug in
directly, and EPA can use
other approaches to
address it

FIGURE 11-15
ENHANCED REMEDY
PROFILE
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The criteria determining whether con-
tamination is serious enough to require
that a cleanup for VOCs in soils be
implemented.

The Plug-In Criteria

Even if conditions at a particular subsite
are amenable to SVE (within the Remedy
Profile), there still may not be enough con-
tamination there to make SVE necessary.
There must therefore be criteria based on potential health threats that serve as the standard
for EPA to determine whether an action is necessary. EPA can plug in those subsites that
exceed any of the Plug-in Criteria. Those not exceeding the Plug-in Criteria do not need a
VOCs-in-Vadose-Zone remedy and EPA will not plug in such subsites to the remedy.

Most of the IBW-South Plug-in Criteria are specific to the various pathways by which
persons may be exposed to VOC contaminants in the soils from a subsite, either currently
or in the future. These pathways are identified and evaluated in the Risk Assessment in
Appendix A of the Feasibility Study, and are discussed in this document in Section 8.4.
The Plug-in Process and risk assessment for IBW—South allow EPA to compare the risk
from VOCs in soils at any given subsite against this fixed set of Plug-in Criteria. The Plug-
in Criteria and the process for using them are established by Section 8.3 and are also
discussed by Chapter 5 and Appendix A of the Feasibility Study [Admin. Rec. No. 1599].

As an example, VOCs may leak downward and enter groundwater, which may then be
withdrawn and consumed. Or, VOCs may volatilize upward and be inhaled near the ground
surface. The Plug-in Criteria, in effect, set separate limits on the levels of VOCs that may
reach the groundwater and levels of VOCs that may volatilize upward into the air, due to
any single subsite. If either of these types of limits is exceeded, a remedial action is nec-
essary, and EPA would plug in the subsite and require the Presumed Remedial Alternative,
SVE. If neither of the limits is exceeded, there is no unacceptable health threat posed by
the VOCs in the soil, and implementation of the Presumed Remedial Alternative is not
necessary.

After the ROD, when sampling work is
completed at a single subsite, a decision
is made whether to plug hi the subsite
(require the remedial action).

The Plug-in Decision Point
This remedy selects a remedial action that
will apply whenever certain conditions
exist at IBW-South. There are two condi-
tions that a subsite must meet, before being
plugged hi (See Figure II-16). First, the subsite must exhibit conditions falling within the
Remedy Profile, and second, the subsite must exhibit contamination exceeding one or more
of the Plug-in Criteria. At the Plug-in Decision Point, a determination is made as to
whether to plug hi one subsite and require the selected SVE action. This decision is made
according to the process set in advance by this ROD. There will be one Plug-in Decision
Point for each facility that proceeds through the Plug-in Process. It is a Plug-in Decision as
sanctioned by this ROD that causes SVE to be required at any particular subsite. Note that
the Plug-in Decision Point occurs at different times for different subsites. See Figure 11-16.
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8.2. The Selected Remedial Technology
Because this is a Presumptive Remedy, the Feasibility Study only compared SVE with the
No-Action Alternative. Comparison with No-Action is required by the NCP, and the No-
Action Alternative provides a basis of comparison for SVE. EPA has determined that SVE
is preferable to No Action as a remedy for VOCs in the vadose zone at IBW-South, This
section provides a description of the SVE alternative, a summary of the comparison with the
No-Action Alternative under the nine standard criteria, and a description of available
emission control (air treatment) options, SVE enhancement options, and Performance
Standards for their use. The nine criteria serve as a basis for defining why SVE should be
an effective remedy at IBW-South. The Feasibility Study analysis compared the conse-
quences of taking no action versus using SVE at subsites that have been determined to meet
the Plug-in Criteria and therefore pose an acceptable health threat. Subsites not meeting
the Plug-in Criteria are, in effect, screened out by the Plug-in Process, and therefore no
remedial action is necessary at those subsites, by definition.

8.2.1. Description of the Selected Soil
Vapor Extraction Alternative

SVE is a means of physically removing VOCs from contaminated soil. This is accomp-
lished by inducing airflow through soils containing VOCs and collecting the contaminated
soil gas through an extraction well. The withdrawn contaminated soil gas can be treated at
the ground surface, after which the treated air is released to the atmosphere. Conceptually,
an SVE system is analogous to vacuuming the subsurface soil.

A typical SVE system consists of one or
more extraction wells, connected by
manifold to a vacuum blower and other
associated air-processing equipment.
This equipment would include valves
for flow control, an air-water separator
to remove excess moisture, monitoring
gauges (e.g., flow meters, pressure
meters, temperature probes), a mech-
anical blower (such as a regenerative or
positive displacement type) and an air
treatment system (such as carbon
adsorption, catalytic oxidation, thermal
destruction, or regenerative sorbent).

A typical SVE system is shown in FIGURE 11-17
Figure 11-17, and SVE components are APPLICATION OF AN SVE
shown in Figure IE-18. SYSTEM TO REMEDIATE

VADOSE ZONE CONTAMINATION
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4 INCH FULL PORT PVC VALVE

FIGURE H-18
SOIL VAPOR EXTRACTION
SYSTEM COMPONENTS

The fundamental subsurface component
of SVE consists of one or more extrac-
tion wells placed in the contamination
zone. A consistent vacuum is pulled on
these wells in order to remove VOC
contaminants. These wells need to be
placed to effectively induce subsurface
airflow through zones of VOC contami-
nation; the optimum placement and dis-
tribution of a multiple well system is
typically designed using a predictive
flow model. Figure 11-19 shows the
various components and dimensions of a
typical SVE well.

The other primary subsurface compo-
nent of SVE systems is the network of
soil vapor monitoring wells (SVMWs)
that is used to evaluate the SVE system
performance. SVMWs are used to mea-
sure and verify propagation of vacuum
in the subsurface. This information is
then used to estimate or predict the zone
through which airflow is occurring.

4-tNCH PVCTHREAOBD TE6

1/4-INCH PEA QRAVEL

4-K4CH SCHEDULE 40
SLOTTED PVC CASING

BOTTOM CAP

SVE Well Construction
DIMENSIONAAPPflOXIMATay»FEET
DIMENSION BAPPROXIMATEiyeSFEET
DIMENSION C APPROXIMATELY 25 FEET
DIMENSION D APPROXIMATELY eS FEET
DIMENSION E APPROXIMATELY 5 FEET

FIGURE H-19
COMPONENTS AND DIMENSIONS
OF A TYPICAL SVE WELL

SVMWs are also used to collect periodic
soil gas samples, which are used as proxies
for soil concentration data samples to assess
the rate at which soil decontamination is
occurring.

These data, together with the monitoring of
the concentrations of contaminants in the
blower discharge, are commonly used to
predict the remaining time necessary for
SVE system operation.
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Both extraction wells and SVMWs can
be completed below grade or slightly
above grade. Piping connecting
extraction wells to the "plant" (pumps,
blowers, valves, water separator, and
treatment system) can then be installed
either above or below grade. The
amount of space required for the SVE
system is minimal, although the plant
may occupy it for an extended period of
time.

SVE usually can be installed with only
minor disruption to urban buildings or
facilities, as compared to other measures
such as soil washing or excavation of
contaminated soil. Figure n-20 shows
the various components and dimensions
of a typical SVMW.

SVE decontaminates soil by extracting
the contaminated soil gas, which is at
equilibrium with the other contaminated
phases (See Figure II-8), resulting in its
replacement with uncontaminated
air. This shifts the equilibrium and
causes the contamination in sorbed, dis-
solved, and free phases to tend to move
into the vapor phase. In this way,
VOCs are transferred from the other
phases into the vapor phase and are
progressively removed by the SVE
system. The paths that contaminants
follow during transfer from one phase to
another are analogized in Figure 11-21.

Chapter 3, Section 3.1.2.2, of the
Feasibility Study [Admin. Rec. No.
1599] provides a detailed discussion of
the various parameters that affect SVE
efficiency, the amount of air that must
be withdrawn to achieve cleanups, and
the conditions under which enhance-
ments to SVE may be necessary.

4- xVx? 4* CONCRETE VAULT WITH STEEL
FRAME. H-10 LOADWO. AND LOCXABLE
WATERPROOF UO

•SlIP SEAL" TO
POOTECT
STAINLESS STEEL
TUBING

NO.3MOKTEREV
SANO.TYP

BeJTONrTE.TYP

V,-STAtM_ESS STEEL
TUBING. TYP

'!,• STAINLESS STEE1
.060- SLOTTED
SCREEN. TYP

'// PEA GRAVEL. TYP

GFKxrrw;c«CL,
ACCELERATOR.TYP

ALL STAINLESS STEEL
<SST)STYPE3I6

FIGURE 11-20
COMPONENTS AND DIMENSIONS
OF A TYPICAL SVMW

Also included is a discussion of typical
values of the parameters at EBW—South.
These data in the Feasibility Study support
EPA's decision to use SVE under the
conditions observed at IBW-South.

Air flow rates ranging from 1 to 100
standard cubic feet per minute (cfm) per
foot of well screen are expected from SVE
systems operating at IBW-South. A
minimum of 500 to 1,000 pore volume
exchanges of air is assumed to be needed,
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FIGURE 11-21
TRANSFER OF CONTAMINANTS
BETWEEN DIFFERENT PHASES
IN THE SOIL MATRIX

and cleanup times are expected to take an average of 1 to 2 years and as many as 5 years.
In cases where a period of more than 5 years is projected to be required for cleanup, EPA
will consider the use of enhancements to the SVE remedy to increase its effectiveness.

8.2.2. Description of the No-Action
Basis of Comparison

Selecting the No-Action Alternative would mean that nothing would be done to address the
current VOC contamination in the vadose zone at IBW-South. Under the No-Action Alter-
native, any VOC contaminants in the vadose zone would remain in place and would be
allowed to continue to migrate in the subsurface.

Specifically, the contaminants might become entrained in infiltrating rainwater and percolate
downward to groundwater, or groundwater may rise to meet the contaminants; vapor phase
contaminants in the vadose zone would also tend to migrate in all directions in response to
a concentration gradient.

These VOC contaminants would also pose a potential exposure risk in excess of the risk-
based Plug-in Criteria (see Section 8.3.5) should future excavation activity penetrate the
VOC-contaminated areas.
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8.2.3. Nine-Criteria Comparison with No-Action and SVE

Overall Protection of Human Health and the Environment

The No-Action Alternative would not be protective of human health and the environment.
By definition, subsites exceeding Plug-in Criteria for which no action was taken would pose
a cancer and non-cancer risk to human health in excess of levels in the Plug-in Criteria
(specified in Section 8.3.5) and therefore pose an unacceptable threat to human health and
the environment. Under the No-Action Alternative, contaminated soil and soil gas would be
left in place with continued groundwater impacts caused by the downward migration of
VOCs and the potential for human exposures should excavation into contaminated soil
occur. The presence of these soils as continuing sources of potential groundwater contami-
nation could also compromise any groundwater remedy that EPA might propose in the
future.

Figure 11-22 graphically compares threats to human health and the environment under both
the No-Action Alternative and the SVE Alternative.

No-Action SVE Action

FIGURE 11-22
OVERALL PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT-
NO-ACTION AND THE SVE ALTERNATIVE

The SVE Alternative will offer overall protection of human health and the environment
because the threatening contaminants will be removed from the vadose zone and either
destroyed or captured onto sorbents. Some low-level VOC emissions could occur during
remediation; therefore, onsite monitoring will be conducted to check for unacceptable VOC
emission levels.
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Table II-3
Overall Protection of Human Health

and the Environment-Summary

Alternative protects
human health

Alternative protects the
environment

Soil Vapor
Extraction

S

/

No
Action

By reducing the amount of VOCs remaining
in the vadose zone, SVE will reduce signifi-
cantly the cancer and non-cancer risk to
human health and also the potential for
future negative impacts to ground-water and
ambient air. During operation, an SVE sys-
tem will overcome the natural migration
mechanisms that lead to groundwater and
ambient air contamination, lending additional
protection to human health and the environ-
ment during operation.

Compliance with ARARs

Because the ARARs for this remedy are primarily action-specific, rather than chemical-
specific (see Appendix A), the No-Action Alternative may not violate ARARs directly.
However, the No-Action Alternative might render a potential groundwater remedy unable to
meet ARARs, as VOC contamination sources would continue. The SVE alternative will
meet chemical-, action-, and location-specific ARARs. SVE systems for IBW-South will be
designed to comply with all ARARs identified by EPA. Appendix A discusses ARARs for
this operable unit.

Table H-4
Compliance with ARARs-Summary

Alternative can comply with chemical-specific ARARs

Alternative can comply with action-specific ARARs

Alternative can comply with location-specific ARARs

Alternative can comply with other regulatory criteria

SVE

^

S

^

S

No Action

Not Applicable

Not Applicable

Long-Term Effectiveness and Permanence

The No-Action Alternative would not alter the human health risks posed by contamination
at a particular source area. No controls would be used on the contamination residing in the
vadose zone. While dispersion and degradation of contaminants would occur naturally, the
ability to accurately estimate these mechanisms is weak, and it cannot be assumed that deg-
radation would take place before the contaminants reached groundwater wells or before
humans were exposed to them.
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The SVE system will remove the contaminants from the vadose zone to levels that comply
with ARARs and health-based criteria. SVMWs will be used to monitor the amount of
VOCs remaining in the vadose zone during treatment.

The SVE system will continue to operate until the mass of VOCs in the vadose zone has
been reduced below the Performance Standards in this ROD. The SVE technology will be
able to meet these standards for subsites that match the Remedy Profile. SVE enhance-
ments such as steam or hot air injection may be required for subsite conditions outside the
Remedy Profile. Onsite monitoring will be conducted to check for low-level VOC
emissions.

Pilot-study data from the PGA Superfund site indicate that SVE will adequately remove
VOCs from vadose zone soils similar to those at IBW-South. SVMWs will be required to
monitor effectiveness of SVE during remediation.

When the SVE action is completed, any remaining soil contaminants should be at levels that
no longer pose a threat to human health or the environment. The removal of VOCs will be
permanent.

O&M activities required for the SVE
Alternative include:

• Monitoring of the off gas for low-level
VOC emissions

• Monitoring of SVMWs

• Monitoring system components to
check for failures and to identify the
need for replacement equipment
(components of this system are
readily replaceable if necessary)

Table H-S
Long-Term Effectiveness and Permanence-Summary

Treatment residuals will be ren-
dered harmless

Long-term controls are adequate
and reliable to monitor residual
untreated VOCs in the vadose
zone

In situ residual contamination will
be reduced to levels protective of
human health and the environment

Soil Vapor
Extraction

S

/

^

No Action

Reduction of Toxicity.
Mobility, or Volume through Treatment

The No-Action Alternative would not reduce toxicity, mobility, or volume through treat-
ment. No treatment activities are associated with the No-Action Alternative.

Reduction of toxicity, mobility, and volume of contaminants by use of an SVE system is
graphically depicted in Figure 11-23.
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Mobility, volume, and toxteiy
eliminated for thermally destructive

offgas treatment system

1280_15

FIGURE 11-23
REDUCTION OF TOX1CITY,
MOBILITY, OR VOLUME-
THE SVE ALTERNATIVE

SVE will physically remove the VOCs
from the vadose zone. A variety of
different offgas treatment options could
be used to remove the VOCs from the
airstream, Offgas treatment options
specified in Section 8.2.4 include
adsorptive treatment (such as vapor-
phase activated carbon), thermal
destruction, and catalytic oxidation. The
selection of an appropriate offgas treat-
ment method occurs in remedial design
and will be based on data from specific
subsites (see Section 8.2.4).

The Reduction of Toxicity, Mobility, or
Volume criterion must be evaluated for
two separate questions: First, are there
reductions with respect to the
contaminant that actually remains in the
ground? Second, are there reductions
with respect to the contaminant that has
been removed from the ground and is
now present in some form at the ground
surface?

Toxicity
Toxicity of any VOCs left in the ground
after SVE would be the same, strictly
speaking. However, there would no longer
be exposure pathways to humans due to
groundwater or soil gas itself. Therefore,
the potential for toxic effects is reduced.
The toxicity of the VOCs after removal
would depend on the offgas treatment
selected. Where adsorption-based systems
are used, the toxicity of the adsorbed VOCs
is not reduced, should anyone be directly
exposed to the adsorbent. Such exposure is
unlikely, and because the adsorbent would
be removed from the site, the only humans
at risk would be workers handling the
adsorbent, and they would have received
training to handle it safely.

Where catalytic oxidation or thermal
destruction is used, the toxicity of the
VOCs is removed permanently, as they are
destroyed by the process.

The type of treatment residuals generated
by an SVE system depends on the selected
offgas treatment method. Vapor-phase
activated carbon offgas treatment would
generate spent carbon, requiring either
regeneration or disposal. A method such as
thermal destruction or catalytic oxidation
that included a scrubber unit to neutralize
HC1 would produce scrubber water with
high total dissolved solids and pH. These
residuals are far less toxic than the original
VOCs. The air-water separator may also
produce wastewater containing VOCs. The
quantity of treatment residuals would be
assessed for each subsite after sufficient RI
data have been obtained to estimate the
quantities of VOCs in the vadose zone.
EPA has selected Performance Standards
for treatment-derived wastewater in Section
8.3.7.
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The statutory preference for treatment at Superfund sites is best met by the catalytic oxida-
tion and thermal destruction offgas treatment options, as these permanently destroy the
waste. However, the preference is also significantly served by SVE with an adsorption off-
gas treatment system, such as vapor-phase activated carbon.

Mobility

SVE will strongly reduce contaminant mobility in the ground by containing the spread of
the contaminant both vertically and laterally, and eventually removing it altogether. This
will prevent most of the VOCs from reaching the water table. Groundwater moves very
quickly at IBW-South, and VOCs become much more mobile after reaching the water table.

The mobility of the contaminants after removal will also be reduced with the SVE Alterna-
tive. All offgas treatments will either trap or destroy the VOC contaminants, rendering
them immobile. The small percentage of VOC contaminants that pass emission controls,
which are 95 percent or more effective will become more mobile in the atmosphere.

Volume (and Mass)

By physically removing contaminants from the ground, SVE will significantly reduce the
mass and volume of overall contaminants remaining in the ground at IBW-South. The mass
and volume of VOCs that will be removed depends on the area! and vertical extent of con-
tamination at the subsite in question. Information from Focused RIs at individual subsites
can be used to estimate the amounts of material that will be treated by SVE at each subsite
that meets the Plug-in Criteria.

Figure 11-24 graphically depicts the reduction of volume of contaminants by SVE systems
over time. ,

In sitn volume
reduced via

vapor extraction

FIGURE 11-24
REDUCTION OF CONTAMINANT
VOLUME OVER TIME-
THE SVE ALTERNATIVE

The actual final volume of the contaminants themselves, after removal from the ground, will
depend on the offgas treatment used. This remedy contains use of offgas treatment in all
cases. With offgas treatment systems based on adsorption, such as vapor-phase carbon, the
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contaminant on the adsorbent still retains its original mass and has a certain volume. How-
ever, this volume is dramatically reduced because the contaminants have been concentrated
onto the adsorbent. This makes the contaminants more manageable and, potentially, more
reusable.

With catalytic oxidation or thermal treatment, the contaminants are destroyed, so the mass
and volume are virtually eliminated. Destruction efficiencies of 95 to 99 percent can be
achieved by these offgas treatment options.

Table H-6
Reduction of Toxicity, Mobility, or Volume through Treatment-Summary

Toxiclty of VOCs above
ground is reduced

Toxicity of VOCs below
ground is reduced

Mobility of VOCs above
ground is reduced

Mobility of VOCs below
ground is reduced

Volume of VOCs above
ground is reduced

Volume of VOCs below
ground is reduced

Treatment process is irrever-
sible

SVE with Carbon
or Regenerative
Sorbent Offgas

Treatment

^

^

s
s
s

SVE with
Thermally
Destructive

Offgas
Treatment

/

/

/

s
s
s
s

No Action

Not Applicable

Short-Term Effectiveness

Since no remedial action occurs for the No-Action Alternative, no short-term effects would
occur that differ from the current condition. No-Action would provide no disruption to the
community or to property owners, and in the short-term, public exposures to VOCs would
be minimal.

Implementation of the SVE Alternative will entail construction-related risks during drilling
of vapor extraction and monitoring wells. However, with appropriate and readily available
monitoring and protective equipment, safety risks associated with installation and operation
of SVE systems at IBW-South should not be any greater than those associated with similar
drilling activities at uncontaminated sites. The ground is not opened to the atmosphere with
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an SVE system, other than to drill boreholes for monitoring wells. There is little potential
for public exposure to the contaminants in the short-term. Standard worker safety plans, in
accordance with Occupational Safety and Health Act ("OSHA") regulations at 29 CFR
Section 1910.120, shall be followed for all drilling activities.

Some environmental impact may occur during construction activities for the SVE Alterna-
tive, including noise and vibrations during drilling and disruptions of streets and sidewalks
during the laying of manifold piping. Some noise may also be generated during SVE sys-
tem operation, but should be sufficiently muffled to avoid becoming a public nuisance.

It is difficult to predict the time required to meet remedial response objectives with the SVE
Alternative for any particular subsite. Extraction rate is a function of site-specific character-
istics such as quantity and nature of VOC contamination, air permeability, and depth to
groundwater. On the basis of extraction rates cited by other SVE remediation projects, the
SVE Alternative at IBW-South is expected to remove the bulk of the vadose zone contami-
nant mass in a time frame on the order of several years. VOCs begin to be removed as
soon as pumping begins.

There are potential short-term risks associated with the various offgas treatment options.
With catalytic oxidation and thermal destruction, there is a small chance that these systems
would fail, resulting in an untreated discharge of soil gas to the atmosphere. However, the
risk associated with this is small for three reasons. First, at any given time there is only a
small mass of soil gas in the system, so there is no potential for a large, uncontrolled
release of VOCs. Second, any such discharge would be of short duration, as the system
would be shut down. Third, the contaminant concentration in the airstream is relatively low
to begin with; it would likely meet air quality regulations even without treatment.

The other short-term risk from these offgas treatment systems is the very small amount of
VOCs that are not treated. This amount is not expected to exceed 5 percent of the influent
concentration and should average less than 1 percent. EPA does not believe this will cause
any adverse health effects. All discharges will meet ARARs and Performance Standards
selected in this ROD to ensure protectiveness during remedial implementation.

With adsorption offgas systems, there is essentially no short-term risk associated with han-
dling the spent carbon and, potentially, no short-term risk with the VOCs at their final desti-
nation (a RCRA landfill, regeneration facility, or in the case of an accident, on the ground).

About 40 gallons per week of wastewater may be generated from the air/water separator
during SVE system operation. This wastewater will be tested, and if found to be hazardous,
will be handled in a manner compliant with all ARARs. Section 8.3.7 specifies concentra-
tion levels at which water from the air/water separator must be handled as a hazardous
waste.

If a scrubber is necessary to neutralize excess hydrochloric acid with an offgas treatment
using catalytic or thermal oxidation, then water with high total dissolved solids and high pH
may result. Such water would be handled in accordance with all ARARs. If found to be a
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RCRA characteristic waste, the water would be treated to remove the characteristics, or
properly removed from the site as a hazardous waste.

If water from either process is sampled and found to be non-hazardous, it may be dis-
charged to the ground surface or evaporated, as appropriate. No such water will be injected
into the ground via wells or discharged into surface waters.

Table H-7
Short-Term Effectiveness-Summary

Protection of community during implementation of
Remedial Action

Protection of workers during implementation of Reme-
dial Action

Ability to comply with air quality standards

Environmental impacts during construction in compli-
ance with regulations

Remedial response objectives achievable within an
acceptable timeframe

SVE with Offgas
Treatment

S

/

/

S

^

No Action

Not Applicable

Implementability
The No-Action Alternative implies no action is implemented.

The activities required for installing an SVE remediation system include drilling the nec-
essary extraction and monitoring wells, laying out the manifold piping, and plumbing the
piping into the selected offgas treatment unit. Construction and operation of an SVE system
are readily achievable in the IBW-South environment The Arizona Department of Environ-
mental Quality ("ADEQ") estimates that approximately 70 SVE projects in Maricopa
County are currently in the process of being permitted or are operating. Nationwide, EPA
has selected 83 SVE remedial actions for Superfund sites that are in the pre-design, design,
or operational phase. In some instances, problems siting equipment in optimal locations are
likely and expected; however, equipment placement should generally be possible and in
most cases, be implementable with a minimum of disruption to surrounding activities.

SVE has proven to be effective at remediating VOC-contaminated soils at many other sites
[Hutzler, N. J., et al., 1991, as cited in the FS, Admin. Rec. No. 1599]. The equipment
required for an SVE system is well-proven and reliable. It is also replaceable should a
failure occur.
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Additional remediation may be required at subsites that have metals or other non-VOC con-
taminants in the vadose zone. Additional remediation may also be necessary at subsites
where the underlying groundwater is highly contaminated with VOCs. If VOC levels in
groundwater are high, the VOCs can migrate upward from the water table and recontami-
nate the vadose zone. The SVE system, once having achieved cleanup standards and the
other requirements of this ROD for VOCs in the vadose zone, may be dismantled and
removed from the site so that it will not interfere with other potential remedial actions.

Monitoring can be used to measure the effectiveness of the SVE remedy through two
mechanisms:

• Monitoring of SVMWs to provide an estimate of the amount of residual mass of
VOCs remaining in the vadose zone

• Monitoring of the offgas to provide a measure of the mass of VOCs that have been
removed from the vadose zone

Pertinent regulatory interests outside of EPA include air discharge (Maricopa County and
ADEQ), installation of extraction and monitoring wells (Arizona Department of Water
Resources), and right-of-way and traffic (City of Tempe). Onsite remedial actions are
exempt from administrative permit requirements by CERCLA §121(e).

Offsite treatment is not required for the SVE remedial action since treatment occurs onsite.
Facilities with adequate storage capacity and necessary disposal services are available to
support the implementation of SVE at IBW-South.

Cost
There would be no direct cost associated with the No-Action Alternative. There may, how-
ever, be indirect costs associated with loss of the groundwater resource. These costs were
not quantified by the Feasibility Study for this Operable Unit.

Feasibility cost estimates are projected on the basis of the total costs of a remedial alterna-
tive for the duration of the alternative. These estimates have an expected accuracy of
approximately +50 to -30 percent.

Catalytic oxidation was selected as the representative offgas treatment option for performing
the cost estimate because reasonable cost estimates can be provided, calculated from an
assumed extraction flow rate and time of operation.

In contrast, reasonable cost estimating for a vapor-phase activated carbon offgas treatment
system requires subsite-specific remedial investigation data on the types and total mass of
VOCs in the vadose zone. RJ data are currently inadequate to provide accurate cost esti-
mates for vapor-phase activated carbon offgas treatment at any particular subsite. However,
an estimate using vapor-phase carbon to treat chlorinated solvents in soils at IBW-North
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was prepared in 1991 [U.S. EPA, 1991, Public Comment Draft North Indian Bend Wash
RI/FS Report, IBW-North Admin. Rec. Nos. 1874 to 1878]. For a two-well SVE system
operated for 2 full years, the estimated 1993 present worth cost was approximately
$720,000, assuming a 5 percent discount rate for the years 1991 to 1993.

Subsites with relatively low extracted vapor concentrations that can economically use vapor-
phase activated carbon may have substantially lower remediation costs than those presented
below. Figures IE-25 and 11-26 represent present-worth and annualized cost estimates,
respectively, for a single SVE system with one, three, or five extraction wells. The effect
of adding enhancements is shown in the Table n-8. Use of enhancements is described in
Section 8.2.5, and more detail on cost is presented in the Feasibility Study.

. $1,600,000 •-

$1,400,000 -
"C"
<B $1,200,000 -

$1,000,000 -

$800,000 -

$600,000

$400,000 -

$200,000

$0

1 SVE Well
3 SVE Wells
5 SVE Wetls

Years of implementation

4 5
FIGURE 11-25
ANNUALIZED COSTS FOR
THE SVE ALTERNATIVE

Table H-8
Cost Estimate of Various SVE Enhancements

Enhancement

Hot air injection

Steam injection

High vacuum SVE system

Horizontal extraction weDs

SVE system with ground surface sealing

Bioventing

Cost of Enhancement

1.5 to 2.5 times non-enhanced SVE system cost

1.5 to 2.5 times non-enhanced SVE system cost

1 to 1.5 times non-enhanced SVE system cost

1 to 1.5 times non-enhanced SVE system cost

1 to 1.5 times non-enhanced SVE system cost

0.5 to 1 times non-enhanced SVE system cost
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State Acceptance
The State of Arizona concurs with the use of the SVE alternative for VOCs in the vadose
zone at TJBW—South above health-based limits, and with the use of the Plug-in Approach, as
selected by this ROD. The State prefers the use of SVE over the No-Action Alternative.

Community Acceptance "
The community's response to EPA's proposed remedy, and EPA's response to public com-
ments and concerns, are in the Response Summary, in Part ffl of this ROD. Those
responding to EPA's proposal and attending public meetings accepted the Plug-in Concept
and the use of the SVE technology, in general. Concerns centered on who will be held
liable for contamination and the amounts of liability. Also of concern was the indirect
effect of the Superfund site on financing and real estate. These issues are addressed in the
Response Summary. EPA received no comments requesting that EPA select the No-Action
Alternative.

8.2.4. Emission Control (Offgas Treatment)
Design Options and Requirements

The "offgas" is the air that is removed from the ground by an SVE system. During reme-
dial action, this air contains the VOCs extracted from the soil, the subject of this Operable
Unit. EPA's proposed remedy included three options for emission controls, or treatment of
this offgas, and stipulated that any of the options may be used at any particular facility.
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All SVE systems operated as part of this remedy will contain continuous emission controls.
EPA has selected use of emission controls for several reasons:

• The greater Phoenix area is a non-attainment area for ozone under the Clean Air
Act, and several of the VOCs in question are precursors to ozone in the atmosphere,
thus adding to photochemical smog problems.

• Because a Plug-in Approach is being used, there could be several SVE systems
operating concurrently, thus raising the issue of cumulative impacts if the VOCs
were directly discharged without treatment.

• The SVE systems will be operating in an area with relatively high VOC solvent use.

Offgas treatment selection for any given subsite shall be made during remedial design for
that subsite, but shall be chosen from among three available options. Offgas treatments
among these options shall be considered part of this selected remedy. If offgas treatments
other than those specified by this ROD are necessary, then EPA will amend the ROD or
issue an explanation of significant differences ("ESD"), as appropriate. EPA will declare
the likely offgas treatment for a given subsite at the time that the subsite plugs in to the
remedial action.

The selection of an appropriate offgas treatment method at any particular subsite will be
made on the basis of subsite-specific remedial design data. The specific offgas treatments
discussed in Chapter 3, Section 3.1.3, of the Feasibility Study [Admin. Rec. No. 1599] are
hereby selected as the available offgas treatment design options for this remedy. These
include:

• Adsorptive Treatment. This treatment option includes the use of vapor-phase
activated carbon or other sorbents. Offgas treatment by vapor-phase activated
carbon is well-proven for VOC-contaminated air. Carbon treatment is accomplished
by placing vessels containing activated carbon in the vented airstream. Other proven
methods of adsorptive offgas treatment include the use of proprietary sorbents that
are regenerated onsite.

These treatments work by adsorbing the VOCs from the offgas. Organic molecules
are selectively adsorbed to the surface pores of the carbon or sorbent granules, and
contaminant is transferred from the air to the sorbent. This technique is commonly
used to remove organic vapors from air.

Carbon treatment requires periodic carbon replacement as the carbon surfaces
become saturated with VOCs. The saturated or "spent" carbon then requires trans-
port to a licensed regeneration facility or to a treatment, storage, or disposal facility
approved by RCRA (meets the requirements of the Resource Conservation and
Recovery Act). Operation and maintenance ("O&M") costs for carbon treatment can
become prohibitive for soil gas concentrations in excess of 1 part per million by
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volume (ppmv). Some non-carbon regenerable sorbents can be regenerated without
disposal, leaving pure VOCs only for recycling and disposal.

• Catalytic Oxidation and Thermal Oxidation. Thermal treatment and catalytic
oxidation are alternative methods that destroy the VOCs in the offgas. The two
methods are similar in that heat is used to reduce VOCs to complete products of
combustion. However, in catalytic oxidation, a catalyst causes VOC destruction to
occur 10 times more quickly and at temperatures approximately 50 percent lower
than required for thermal destruction. These technologies will reduce chlorinated
VOCs to carbon dioxide, water, and hydrochloric acid (HC1). A caustic scrubber
would be required at the outlet of the treatment unit to neutralize the HCL

Unlike adsorbent systems, thermal treatment and catalytic oxidation literally destroy
the VOC contaminants. Such systems would produce offgas of essentially carbon
dioxide and water vapor. VOC contaminants that may remain in the offgas would
be below standard air discharge limits for facilities. Such offgas may have lower
VOC levels than the surrounding ambient air.

Thermal destruction may be the most economical for extracted vapor concentrations
in excess of 2,500 ppmv. Catalytic oxidation may be the most economical for
extracted vapor concentrations ranging from 600 to 2,500 ppmv. Proprietary sor-
bents and onsite regeneration may be economically feasible at any concentration
encountered in SVE and should be considered on a case-by-case basis for specific
subsites.

Any of these offgas treatments can be designed for a minimum 95 percent removal effi-
ciency, and can be safely and economically implemented and operated.

Figure n-27 shows the concentration levels at which the various treatments would be con-
sidered most effective and economical. This is intended as a guideline only. EPA will
decide which option to use in a given case based on the rate of extraction required, the
location of buildings and other constraints, and other design considerations and data.

Performance Standards for Emissions Controls

As described in Appendix A (ARARs), EPA has considered the following Maricopa County
Air Pollution Control Division rules in establishing performance standards for emission
controls. These rules are not ARARs for this remedy. However, these rules were used in
setting air emission Performance Standards for the IBW-South site based on the potential
impacts of the soil vapor extraction systems that likely will be in operation at the site.

• Rule 210-Lists requirements for major sources of air emissions, defined by Rule 210,
§212 as capable of emitting 100 tons per year or more of any air pollutant subject to
regulation under the Clean Air Act.
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FIGURE II-27
EFFECTIVENESS OF OFFGAS
TREATMENT OPTIONS WITH VARIOUS
CONCENTRATIONS OF EXTRACTED VAPOR

Rule 210, §304 requires a new stationary source which emits up to 150 pounds/day or
25 tons/year of VOCs to apply reasonably available control technology ("RACT").
RACT is defined in §220 as the lowest emission limitation that a particular source is
capable of achieving by the application of control technology that is reasonably avail-
able considering technological and economic feasibility.

Rule 210, §303 provides that sources emitting more than 150 pounds per day are
required to use best available control technology ("BACT").

The January 1991 MCAPCD Guidelines for Remediation of Contaminated Soil provide
that up to 3 pounds per day of total emissions from soil remediation projects are allow-
able if no air pollution controls are being used. If air pollution controls are being used,
the controls must have an overall efficiency of at least 90 percent.

10012ACE.WP5 n-56



• Rule 330, §301—Prohibits discharge of more than 15 pounds of VOCs into the atmos-
phere in any one day from any device involving heat

• Rule 330, §302—If heat is not involved, VOC emissions are limited to no more than 40
pounds per day.

• Rule 330, §304-If either of the limitations set forth in §301 or §302 is exceeded, the
emissions must be reduced by incineration with a 90 percent oxidation rate to carbon
dioxide, adsorption with an 85 percent capture rate, or other similarly effective process.
This section also states efficiency requirements for the emissions reduction process.

EPA believes that the emission control options for this remedy would meet both RACT and
BACT requirements (although emissions from SVE systems are not expected ever to exceed
the 150-pounds-per-day threshold for BACT). As stated above, emissions controls will be
applied to all SVE systems. The following additional performance standards shall apply to
emission controls:

• Emission controls for offgas treatment shall attain a minimum 90 percent efficiency
rate (either by removal or oxidation to CO2 and H2O)

• Routine monitoring of the offgas shall be performed during the remedial action, to
ensure that no ARARs or performance standards are being violated.

• If the emission controls should fail, the SVE system will be shut down until the
emission controls are again effective.

8.2.5. SVE Enhancements-Design Options
and Performance Standards

SVE enhancements are specific technological supplements that allow SVE to remove con-
taminants more efficiently. Enhancements are not separate remedies, but design options for
the SVE remedy. Based on data seen to date, EPA does not believe that enhancements will
be necessary for most subsites at IBW-Soum. However, this remedy contains a list of
seven enhancement options that shall be available as part of this remedy. If an
enhancement is to be used at a particular subsite, it shall be determined as part of the
remedial design of the SVE system for that subsite. At the time of plug-in, EPA will
declare in the public notice of the plug-in (see Section 8.3.3) whether enhancements are
expected, and which enhancements are most likely. If enhancements or modifications other
than the seven options listed in this section are necessary, EPA will amend the ROD or
issue an explanation of significant differences ("BSD") to address such changes.

SVE enhancements may be required for specific subsites at IBW-South to accomplish either
of two objectives:
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1. To expand the range of conditions over which SVE is effective (i.e,, expansion of
the SVE Remedy Profile) at subsites that exhibit conditions near, but not within the
Remedy Profile. This may allow a larger variety of subsites to plug in and allow
SVE to be implemented where it would otherwise not be possible. For example,
part of a subsite may contain a significant layer of clay with low air permeability.
An SVE enhancement could be used to bring the VOCs out of the clay more
efficiently.

2. To optimize SVE system operation (improve the efficiency and performance) of
SVE systems at subsites exhibiting conditions that do fall within the Remedy Pro-
file. While SVE can remediate such subsites, it may take too long to do so. Perfor-
mance improvements would provide increased rate of contaminant removal or
decreased remediation cost.

EPA will consider the use of an enhancement as part of a subsite remedial design plan
when:

1. EPA projects that the cleanup time for a subsite or part of a subsite will be greater
than 5 years, or

2. One or more of the following physical conditions are present:

• Contaminants are present with vapor pressures less than 1 mm Hg at 20° C.

• Contaminants are present with Henry's Law constants less than 100 atmosphere
per mole-fraction.

• Soil intrinsic permeability is less than 1 x 10"3 darcies, either over all depth, or
in any significant stratigraphic layer which holds VOCs.

• Soil water saturation exceeds 60 percent.

» Depth to groundwater is less than 5 feet.

3. The use of an enhancement is necessary in order to meet an ARAR or other require-
ment specified by this ROD.

However, where use of an enhancement would lessen the cost of overall remediation, then
even where the above conditions do not exist, an enhancement may be considered. EPA
does not anticipate that SVE enhancements will be necessary in most cases at IBW-South.
When they are used, it is expected that in most cases it will be with the objective of
increasing the rate of VOC withdrawal, thereby shortening overall cleanup times. In such
cases, SVE may be effective with or without the enhancement, but it is more economically
and environmentally feasible to run the enhanced SVE system for a shorter time, rather than
unenhanced SVE for a longer time.
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SVE Enhancements

At a limited number of subsites, enhancements may be needed to allow SVE to work at all;
these subsites would fall outside the Remedy Profile without an enhancement.

Most SVE enhancements will have an effect on the projected cost of an SVE system. This
effect is generalized in Section 8.2.3 and in Chapter 3 of the Feasibility Study. The thermal
enhancements are most expensive, while the physical and operational enhancements are the
least expensive. Ground surface sealing, for instance, may add little cost compared to the
cost of a basic SVE system, if the subsite is small. The degree to which an enhancement
will affect cost will depend on whether the enhancement is part of the original design of the
SVE system, or is added after the system
is in place; also whether it effects
operation and maintenance costs, or only
implies an initial capital outlay. Costs
may be offset by savings derived from a
shorter cleanup timeframe that is achieved
with the enhancement. EPA believes that
it is appropriate to presume SVE is a
cost-effective remedy at IBW-South, even
after accounting for the potential use of
enhancements.

Figure 11-28 lists available SVE enhance-
ments for IBW-South. Table IE-9 summa-
rizes the description of the enhancements
and general guidelines for which enhance-
ments are indicated under which condi-
tions. The conditions used are Remedy
Profile parameters and limits. A more
detailed discussion of enhancements and
the technical situations for their use is
presented in Chapter 4 of the Feasibility
Study.

Ground Surface Sealing

Operational

FIGURE 11-28
AVAILABLE SVE ENHANCEMENTS
AT IBW-SOUTH

S.3. Plug-In Process Specification
8.3.1. Overview
As previously discussed, this remedy contains both a remedial technology, selected in
Section 8.2, and a process for detenruning whether a subsite must execute it This section
defines the process that shall be used to determine which subsites shall plug in to the SVE
remedy. This section also specifies the cleanup performance standards for subsites that are
plugged in.
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Table II-9
Description of Enhancements

Enhancement

Hot air injection
(THERMAL)

Steam injection
(THERMAL)

High vacuum SVE
system
(PHYSICAL)

1 loimHiliil extraction
wells
(PHYSICAL)

SVE system with
ground surface sealing
(PHYSICAL)

Biovenling
(BIOLOGICAL)

I*ulsed System
Operation
(OPERATIONAL)

Description

Hot air injection wells are used in tandem with extraction wells to increase the tendency of
subsurface VOCs to volatilize into the vapor phase. Increases vapor pressure and Henry's
constant of VOC contaminant, and therefore rate of removal of VOCs. Removes excess soil
moisture, increases rate of VOC diffusion.

Hot air injection wells are used in tandem with extraction wells to increase the tendency of
subsurface VOCs to volatilize into the vapor phase. Increases vapor pressure and Henry's
constant of VOC contaminant, and therefore rate of removal of VOCs. Increases rate of
VOC diffusion.

High vacuums are applied through zones of low air permeability to increase the removal of
contaminants. Increases air permeability of the soil.

1 lori/.cmlul wells we insutlled U> access zones of subsurface contamination not accessible by
conventional SVE wells.

Ground surface is sealed to increase the lateral influence of SVE wells and to prevent exces-
sive air leakage from the atmosphere which reduces SVE efficiency.

SVE wells are operated at low flow that allows biological activity to break down bi<xlc-
gradable contaminants. Increases oxygen content of soils.

SVE wells are operated intermittently in accordance with a schedule. Shifts partitioning
equilibrium. Allows more VOC to diffuse out of zones of lower permeability. Minimizes
"rebound" at end of cleanup. Increases total VOC recovery.

Indications

VOC vapor pressure < 1 mm Hg @ 20° C, or VOC Henry's
I*aw Constant < 100 atm/molc-fraction, or soil intrinsic per-
meability < IxlO3 darcies, percent soil water saturation >
60%.

VOC vapor pressure < 1 mm Hg @ 20° C, or VOC Henry's
Law Constant < 100 atm/mole-fraction, or soil intrinsic per-
meability < IxlO"3 darcies.

Percent soil water saturation > 60%, depth to groundwater
less than 5 feet, soil intrinsic permeability < xlO"3 darcies.

Depth to groundwaler less than 5 feet, low-permeability
zones running laterally, zones inaccessible to normal SVE
wells.

Depth to groundwaler less than 5 feet.

VOC vapor pressure < 1 mm llg <S 20° C, or VOC Henry's
Law Constant < 100 atm/mole-fraction,

VOC vapor pressure < 1 mm Hg @ 20° C, optimization of
SVR system needed.
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Those subsites that EPA screens from further consideration prior to requiring a Focused RI
are not considered to be subject to a Plug-in Determination. The specific sampling, model-
ing efforts, and risk estimations described in Section 8.3 of this ROD will not be performed
for such subsites. Therefore, no determination will be made as to whether such subsites
exceed the Plug-in Criteria. However, by screening out such subsites without requiring a
Focused RI, EPA will have determined that insufficient evidence exists to consider them as
contaminant sources.

The decision tree (Section 8.3.8) is the blueprint for Plug-in Decisions. The tree incorpo-
rates the elements of the process specified in Section 8.3.

8.3.2. Options at the Plug-In Decision Point
The possible options at the Plug-in Decision Point are shown in Figure 11-29. Most cases
are expected to move through the "plug-in directly" route.

1280_07

Remedial
design

Other ROD or
removal

FIGURE 11-29
EVENTS FOR A TYPICAL SUBSITE
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The Presumed Remedial Alternative is designed so that it will apply to a majority of sub-
sites. Nonetheless, EPA has several options to address subsites that exceed the Plug-in
Criteria, but have contaminants other than VOCs, or exhibit other characteristics outside the
Remedy Profile. In such a case, the subsite cannot be plugged in to the remedy directly,
because the Presumed Remedial Alternative, SVE, will be at least partially inappropriate.
In such instances, EPA may decide to select a remedy for that subsite by another means.
Options would include taking removal actions in conjunction with plugging the subsite into
the remedy, amending or otherwise modifying the remedy to address special situations at
the subsite, or selecting an entirely separate remedy. Such remedies would be subject to all
requirements of CERCLA and the NCP.

8.3.3. How Plug-in of a Subsite
Will Be Administered

For any subsite passing through a Focused RI, EPA will make the results of the Focused RI
available to the public. EPA will prepare a document showing the results of the Plug-in
Process specified in this section for the subsite. This will include the comparison of the
data from the subsite with the Remedy Profile and Plug-in Criteria. In this document, EPA
will make a determination as to whether the subsite plugs in. The determination will be
published regardless of whether the subsite plugs in.

EPA will summarize, and give notice of the availability of the Focused RI and EPA's Plug-
in Determination in a factsheet, which will be distributed to EPA's Community Relations
mailing list and to the local libraries. For each subsite that EPA determines will plug in to
the remedy, EPA will hold a 30-day public comment period. Prior notice of the comment
period will be given in the factsheet. During this comment period, EPA will only address
comments on: (1) whether the Plug-in Process as determined by this ROD was followed in
making the Plug-in Determination, and (2) whether subsite-specific data were used in an
appropriate fashion. Neither the Plug-in Process itself, nor the use of the SVE technology,
will be re-opened for public comment during such periods.

It is this ROD in conjunction with a subsite-specific Plug-in Decision made in accordance
with the process in this ROD, that constitutes a final decision for VOCs in soils at a partic-
ular subsite.

8.3.4. Specification of the Remedy Profile
Table II-10 specifies the unenhanced Remedy Profile for IBW-South.
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Table H-10
Remedy Profile Parameters for Soil Vapor Extraction

Remedy Profile Parameter

Soil Permeability of the Vadose Zone

Percent Saturation

Depth to Groundwater

Henry's Law Constant of Contaminant

Vapor Pressure of Contaminant

Remedy Profile Boundaries
and Range of Inclusion

Greater than 1 x 10~3 darcies

Less than 60 percent

Greater than 5 feet

Greater than 100 atm/mole fraction

Greater than 1.0 mm Hg @ 20°C

8.3.5. Specification of the Plug-in Criteria
This remedy addresses VOCs in soils as future sources of groundwater and air contamina-
tion. The amount that the concentration of VOCs in groundwater or air would increase due
solely to VOCs in a subsite's soils is referred to as the incremental concentration, and the
risk to public health posed by the incremental concentration of VOCs is referred to as the
incremental risk from that subsite. For IBW-South, the Plug-in Criteria are limits on the
incremental risk and incremental concentrations of VOCs from a subsite.

The Plug-in Criteria for IBW-South are not point-specific concentration limits for the soil
medium itself. Rather, they apply to the effect of soil VOCs on other media. This effect is
estimated by the process put forth in Section 8.3.6. For IBW-South, EPA has defined four
of the five Plug-in Criteria in terms of incremental risk by three pathways of exposure for
VOCs in soil identified in the risk assessment (Appendix A of the Feasibility Study; also
summarized below in Section 8.4).

The reasoning for risk pathways assigned to each criterion was discussed in the Feasibility
Study ("FS"), Chapter 5, and the Risk Assessment, Appendix A of the FS.

The cancer risk Plug-in Criteria, based on 1 in 1 million, or 10"6 excess cancer risk, may be
considered conservative (erring on the side of greater safety). However, in this case, EPA
believes that reasonably protective levels are appropriate for several reasons. First, there are
as yet unquantified risks, such as groundwater risks, that may apply to IBW-South. EPA
must allow for all risks at the site. Second, the proximity of the contaminated subsites to
each other cannot be fully determined initially, introducing some uncertainty as to the
cumulative effects of the risks posed by the subsites. Third, it is important to ensure that
the future threat to groundwater is reduced sufficiently so no subsite could by itself produce
enough groundwater contamination to make a groundwater remedy necessary in areas where
it is not otherwise needed today. Finally, the Arizona drinking water classification for
IBW-South aquifers, which is an ARAR, requires that stringent source control be imple-
mented with the objective of keeping or restoring the aquifer to drinking water standards.
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In short, there is sufficient uncertainty and cause to select Plug-in Criteria for VOCs in soils
that are near the more protective end of EPA's risk range of 10"4 to 10"6.

The Plug-in Criteria for this remedy are shown in the Table II-11. Execution of SVE will
be required if the VOCs present in the soils at a subsite would, as calculated by the risk
assessment, exceed any of the five criteria listed.

Table O-ll
The Plug-in Criteria

Present a cancer risk (incremental risk) of more than 1 in 1 million to a person from both ingestion
of VOCs in groundwater and inhalation of VOCs during other household uses of groundwater, such
as showering, over a lifetime.

2 Present a cancer risk to a person of more than 1 in 1 million from inhalation of air above the soils at
the subsite itself, over a lifetime.

3 Present a hazard index for non-cancer effects of more than 1 to a person from both ingestion of
VOCs in groundwater and inhalation of VOCs during household uses of groundwater, over a life-
time.

Present a hazard index for non-cancer effects of more than 1 to a person from inhalation of air above
the soils at the subsite itself, over a lifetime.

Increase the concentration of VOCs in groundwater (incremental concentration) by an amount greater
than the federal Maximum Contaminant Level (MCL) under the Safe Drinking Water Act.

There is one Plug-in Criterion (No. 5) that is not based directly on risk, but rather on
federal drinking water standards. Note that this Plug-in Criterion does not set a limit on the
allowable total concentration of VOCs in groundwater. Rather, it limits that part of the
groundwater concentration due solely to the incremental (extra) VOCs from soils at a
subsite that would reach the groundwater over time. Therefore, by this criterion, a subsite
would not be allowed to increase the existing groundwater concentration by more than one
"MCL's worth" of any VOC.

This standard is purposely designed so that, where there is no groundwater contamination
today, a single subsite would not be able to raise the groundwater concentration above the
MCL in the future. However, where there is groundwater contamination today, a separate
groundwater cleanup may be necessary to ensure protective groundwater levels.

Table n-12 presents a list of the MCL standards that will be used as the basis for Plug-in
Criterion No. 5. This criterion (No. 5) shall not be in effect for compounds which have no
MCL (shown in Table 11-12 as "--"). Adequate human health protection from such com-
pounds will be provided by the other four Plug-in Criteria. In fact, hi the majority of cases,
the risk-based Plug-in Criteria (Nos. 1 through 4) will be more stringent than Criterion
No. 5. Note that the MCLs are not ARARs for this remedy (See Appendix A) because this
remedy does not directly address groundwater. Rather, EPA has chosen MCLs as one basis
for selecting Plug-in Criteria.
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Table H-12
Standards for Plug-in Criterion No. 5:
Federal MCLs (Concentrations in ug/1)

Acetone
Benzene
Benzyl Chloride
Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane
Dibromochloromethane
1 ,2-Dibromoethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1 ,2-Dichloroethane

cis-1 ,2-Dichloroethane
1,1-Dichloroethylene

—

5
—

100
100

—
5

100
100

—
100

0.05
600
600

75
—
—
5

70
7

trans- 1 ,2-Dichloroethy lene

1 ,2-Dichloropropane
1 3-Dichloropropene
Dichlorotetrafluoroethane

Ethylbenzene
Hexachlorobutadiene
Methylene chloride

Methyl Ethyl Ketone
Styrene
1 ,2,2,2-Tetrachloroethane

Tetrachloroethylene
Toluene
1 ,2,4-Trichlorobenzene

1,1,1-Trichloroethane
1 ,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
l,l,2-Trichloro-2,2,l-
Trifluoroethane
Vinyl Chloride

Xylenes (Total)

100
5
—

—

700
—
—
—

100
—
5

1,000
70

200
5
5
~
-

2
10,000

The risk assessment presents a complete strategy for integrated risk management so that it
can be verified that all remedies for IBW-South, operating together, are protective of human
health. The Plug-in Criteria are based only on those exposure pathways pertinent to the
contaminants in this Operable Unit, the VOCs-in-Vadose-Zone soils. The Plug-in Criteria
are not intended to have any bearing on whether a groundwater remedy may be necessary at
a later date for contaminants already in the groundwater.

8.3.6. Specification of How Exceedance of the
Plug-In Criteria Will be Evaluated

The process described in this section is depicted in Figure 11-30.

VOCs in the vadose zone at a subsite may pose a threat if they migrate from soils to
groundwater or to ambient air. The purpose of the soil remedy is to limit the amount of
VOCs that can enter the groundwater or the air, due to any particular subsite. Evaluating
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the threat of a subsite must depend, therefore, on making an estimate of the incremental
VOCs that will enter the groundwater (or the atmosphere) over time due to any one sub-
site. The process in this section will be used to estimate the maximum effect that the VOC
mass distribution at a subsite will have on groundwater or ambient air in the future. This
estimated effect will then be compared with the Plug-in Criteria.

Focused Rl Data Collection
i

Data will be obtained from Focused RIs for each subsite subject to the Plug-in Process.
Information obtained during the Focused RI at each subsite shall include, at a minimum:

• Subsurface lithology from soil borings

• Identification and vertical distribution of non-VOC contaminants in the vadose zone
from soil samples obtained from soil borings

• Vertical distribution and type of VOC contaminants in the vadose zone from soil gas
samples obtained from SVMWs

• Sufficient numbers of SVMWs and shallow soil gas samples to provide a mass
estimate of vadose zone contamination at the subsite

• Groundwater quality information obtained by sampling monitoring wells installed at
the subsite

• Any additional information or activities determined necessary by EPA pursuant to
regulation, statute, or EPA guidance.

A Focused RI may obtain data on contaminants other than VOCs. It is not necessary for a
subsite to be fully characterized for these non-VOC contaminants prior to beginning the
Plug-in Process.

Performance of VOC Mass Estimates with Depth

For subsites with VOCs in the vadose zone, the total contaminant mass and the horizontal
and vertical distribution of mass shall be estimated for each VOC. The sources of data that
will be available to estimate the horizontal and vertical mass distribution are shallow soil
gas surveys and depth-specific soil gas samples collected from SVMWs during the Focused
RI. The measured soil gas concentrations shall be converted to total contaminant mass
estimates.

The horizontal distribution of near-surface contamination will be estimated from shallow
soil gas survey data. The mass of contaminant represented by each measured soil gas con-
centration can be estimated by assuming that each soil gas data point is representative of a
given area of soil surrounding the sampling location.
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The estimation of the vertical distribution of VOC mass in the vadose zone may be more
uncertain due to a lower density of data points available to characterize the distribution. If
the data collected from SVMWs indicate a consistent contaminant distribution with depth
across the subsite, the results from the shallow soil gas survey can be applied to a normal-
ized depth distribution to obtain the vertical contaminant distribution at each sampling loca-
tion. If the vertical contaminant distributions vary across the subsite, the subsite will be
divided into regions. The vertical contaminant distribution in each region shall be defined
separately by the data collected from the SVMWs. Subsequent calculations, determinations,
and completion of cleanup for each area shall then be accomplished and verified for each
area separately.

VLEACH Vadose Zone Transport Model
EPA will estimate the maximum future incremental concentrations from the VOCs in soils
at any one sabsite by using a computer model. The model to be used shall be the EPA
computer model VLEACH, or an equivalent model approved by EPA for IBW-South.
VLEACH is a one-dimensional, computer-based finite difference model. The mass distri-
bution of VOCs with depth in soils is input to VLEACH. The model then simulates the
movements of VOCs in the vadose zone and predicts the mass loading (flux, or rate of
leaching) of volatile contaminants to groundwater and ambient air over time. A separate
VLEACH analysis is required for each VOC identified in the vadose zone.

VLEACH shall be applied in accordance with Appendix C of the Feasibility Study, which
is incorporated by reference into this ROD. That appendix presents a more detailed model
description, the VLEACH user's guide, a listing of the VLEACH FORTRAN code, a sam-
ple input file, and an application case study. VLEACH shall be applied in accordance with
the example given in the case study (unless otherwise approved by EPA) and with all other
requirements in this ROD. EPA shall approve the design of the model application. Should
a later version of VLEACH be approved by EPA, the later version, and its user's guide,
shall replace the version and user's guide presented in Appendix C of the Feasibility Study
and shall become applicable to the Plug-in Process under this remedy.

In cases where EPA determines that the outcome of VLEACH is mathematically certain
without running the model, EPA may approve that the conclusion be accepted without run-
ning the model. For example, one could make the extreme assumption that the entire VOC
mass in the vadose zone instantly arrived in groundwater. An estimate of the effect of
VOCs on groundwater under such an assumption would be much greater than a correspond-
ing VLEACH estimate, as VLEACH computes the gradual arrival of VOCs over many
years. If even under this assumption, the Plug-in Criteria would not be exceeded, then
actually running VLEACH may not be necessary. EPA will have sole discretion to make
such determinations.

It should be noted the VLEACH model simulates the movement of VOCs in the vadose
zone. If other contaminants, such as semi-volatiles or heavy metals, are detected during a
Focused RI, the subsite cannot directly plug in to the VOCs-in-Vadose-Zone remedy. Other
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means will then be required to assess contaminant transport to groundwater, and these
would be developed by a separate or modified remedial action.

Mixing Zone Model Calculations

The flux (output) from VLEACH is then input into a "Mixing Zone Model." There is one
mixing zone model for groundwater and one for ambient air. EPA will use the maximum
flux over time, as estimated by VLEACH, in the mixing zone model. The model calculates
an incremental concentration in groundwater or air due to VOCs in the vadose zone at one
subsite.

Estimating Incremental Groundwater Concentrations: The
Groundwater Mixing Zone
For groundwater, a simple mixing zone model shall be used to convert the maximum mass
fluxes of VOCs over time predicted by VLEACH into concentration levels. The simple
mixing zone approach calculates groundwater concentrations on the basis of an assumed
mixing depth in the aquifer beneath the subsite and an estimated flow of clean groundwater
originating from upgradient sources.

The saturated thickness of the UAU beneath the IBW-South site has been observed to vary
dramatically with recharge from the Salt River. In the simple mixing cell model, EPA
proposes to use a mixing depth of 50 feet, or the saturated thickness of the UAU, whichever
is less. This scheme is proposed for several reasons.

First, 50 feet is a reasonable estimate of the recent thickness of the UAU during dry (non-
river flow) conditions. It is not reasonable to use the current saturated thickness of the
UAU (about 80 to 90 feet) because wet (river flow) conditions currently exist, and the
thickness of the UAU in the short term is therefore increased compared to its long-term
average. The leaching of the contaminants will occur over a long timeframe in the future,
during which dry conditions are more likely to prevail, especially after the planned raising
of the upstream dams on the Salt River.

Second, 50 feet is a reasonably conservative estimate for the length of a well screen that
might be used on a drinking water well.

Third, if the mixing zone depth is much more than 50 feet, the assumption of uniform
mixing departs too far from the realm of plausibility.

EPA may change the mixing cell model procedure if necessary to address technical condi-
tions. As an example, if the UAU were to dewater entirely, the model would have to
address the MAU rather than the UAU, and different parameters may be indicated.

Note that clean water flow-though is assumed in the mixing cell model, even though the
current groundwater may be already contaminated. This is because the Plug-in Criteria

10012ACF.WP5 11-69



address the incremental VOCs resulting from leaching from soils only. Existing ground-
water contamination will be addressed by a separate remedy, as necessary. EPA's overall
integrated risk strategy does allow for existing groundwater contamination.

Alternate methods to estimate incremental groundwater concentrations may be considered if
EPA believes they are better suited for the individual subsite being evaluated.

Estimating Incremental Ambient Air Concentrations:
The Air Mixing Zone

A box modeling technique shall be used to convert the maximum mass fluxes of VOCs
predicted by VLEACH into air concentrations. The formulation of the model is based on
guidance presented in EPA's Assessing Potential Indoor Air Impacts for Superfund Sites,
1992, as cited in the Feasibility Study, Admin. Rec. No. 1599. While an indoor air model
is used, the parameters are formulated to address both indoor and outdoor conditions at the
subsite. Estimation of air concentrations is based generally on the following:

C = 2- [11

Where:

C = Air concentration (g/m3)

E = Contaminant infiltration rate into the structure (g/s)

Q = Structure ventilation flow rate (m3/s)

Assuming that soil gas enters a structure only by diffusion, contaminant infiltration into
the building can be estimated as:

E = JxA x F

Where:

J = Contaminant flux estimated from VLEACH (g/m2-s)

A = Floor area of the structure (m2)

F = Fraction of floor area through which soil gas can enter. F « 0.7 to 1.0 for
buildings with ventilated crawl spaces
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The structure ventilation flow rate can be estimated as follows:

_ ACHx V [3]
3600s//tr

Where:

ACH = Building air changes per hour (1/hr), typical ranges from 0.5 to 1.5

V = Building volume (m3)

The incremental air concentration is then calculated by dividing the contaminant infiltration
rate (E) by the ventilation flow rate (Q).

Other similar modeling methods may be used with EPA's approval, depending on subsite-
specific conditions.

Risk Templates
Once the model has estimated the incremental concentrations, the risk templates in the Risk
Assessment (Appendix A of the Feasibility Study, and also included in this document at the
end of Part H) can be used to estimate the incremental risk (the risk due to the incremental
concentration). The risk templates are simple spreadsheets which act as a "fill in the
blanks" baseline risk assessment into which the lexicological profiles and scenarios of the
Risk Assessment are already installed. Incremental concentrations are entered on the left,
the prescribed calculations are run, and the estimated incremental risk emerges on the right.

The calculated risks then will be compared to the risk-based Plug-in Criteria. If the Plug-in
Criteria are exceeded, then a remedial action is required.

Virtually any VOC that may be present in the vadose zone at IBW-South will be represen-
ted on the templates; nonetheless, if a VOC is found at a subsite that does not appear on the
template, the templates for that subsite may be revised by EPA to incorporate that VOC.

Figure 11-30, presented earlier, illustrates the concepts just described. These procedures are
referenced by the Decision Tree in Section 8.3.8.
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8.3.7. Specification of Cleanup Performance Standards
The SVE system at each subsite that plugs in to the remedy will operate continuously until
the VOCs in soils have been reduced such that Plug-in Criteria selected in Section 8.3.5 are
no longer exceeded. Evaluation of whether Plug-in Criteria are still exceeded as cleanup
nears completion shall be accomplished by the same process and methods used to determine
that the Plug-in Criteria were exceeded originally; through sampling of soil vapor, use of
the VLEACH and mixing zone models, and the risk templates.

The party responsible for remediating the subsite will be required to submit a monitoring
plan along with the remedial design to EPA for approval. This monitoring plan shall
include provisions to meet all requirements in this ROD, monitoring methods, schedules,
documentation and tracking, methods of analysis, a time frame for continued monitoring
after cleanup performance requirements have been met, and a provision for resuming
remedial action if post-cleanup monitoring reveals exceedance of cleanup standards as
defined in this ROD. The monitoring plan shall also include a reporting procedure to notify
EPA when cleanup performance requirements have been met, with allowance for EPA to
verify analysis. Monitoring plans and programs may be subject to other requirements based
on EPA regulations or guidance.

Each subsite's monitoring program will audit the progress of the subsite's remedial action.
SVMWs will be sampled periodically, according to an EPA-approved plan, to estimate the
mass of contamination remaining in the vadose zone after a period of implementation. In
addition, the contaminated offgas will be sampled periodically before and after treatment to
assess the mass of contamination removed and the quality of the air discharge, in accor-
dance with Section 8.2.4.

The remedial action plan shall identify additional requirements that shall apply to an SVE
system before it is determined that the SVE system can be shut down. These requirements
shall include:

1. A minimum number of samplings spaced evenly over a specified period of time that
must show contamination not exceeding the Performance Standards before the SVE
system can be shut down

2. After SVE system shutdown, a minimum number of samplings spaced evenly over a
specified time period that must show contamination below the cleanup standards in
this ROD, proving that contamination is not returning, before the SVE system is
made no longer immediately available

3. A provision for using the pulsed pumping enhancement in the event that contami-
nant levels rebound

If a system is shut down after reaching cleanup standards, and VOC levels rebound to levels
above the cleanup standards, then the above requirements shall apply anew.
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Each subsite monitoring plan approved by EPA shall include a schedule of frequency and
duration of long-term monitoring of the remedial action, and compliance with the 5-year
review requirement in accordance with CERCLA §121(c).

Treatment-Derived Wastewater
An air/water separator may be required on SVE systems to remove soil vapor from the air
stream prior to treatment. EPA will address this treatment-derived water in accordance with
all identified ARARs. Among the options available would be to discharge this water to the
sewer under a prerreatment permit, treat the water to health-based levels onsite, and to
discharge the water to the ground surface if it is sampled and found not to be a hazardous
waste.

In accordance with the policy stated in the memo from Sylvia Lowrance, Director of EPA
Office'of Solid Waste, to Jeff Zelikson, Director of EPA Region IX Toxics and Waste
Management Division, dated January 24, 1989, groundwater from CERCLA actions may be
considered to be not a RCRA waste if it contains chemicals in concentrations below health-
based levels selected by EPA Region DC. Table E-13 shows these levels for the IBW-South
site. If treatment-derived water is to be discharged to the land, the water will first be
treated to these health-based levels.

In addition, if a scrubber is necessary to neutralize excess hydrochloric acid with an offgas
treatment using catalytic or thermal oxidation, then water with high total dissolved solids
and high pH may result. Such water would be handled in accordance with ARARs. If
found to be a RCRA characteristic waste, the water will be treated to remove the hazardous
characteristics before being discharged, or properly removed from the site as a hazardous
waste.

8.3.8. The Decision Tree
Figure U.-31 shows graphically the decision tree for the Plug-in Process that will be used for
this remedy. The details of the process displayed by the decision tree are specified in the
foregoing sections.

There are three major blocks on the detailed decision tree in Figure U-31. These corres-
pond to the three fundamental questions:

A. Does the subsite fall within the Remedy Profile?

B. Is remedial action necessary for VOCs in soils (i.e., does the subsite exceed Plug-in
Criteria)?

C. Have cleanup performance requkements been achieved at the subsite?
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Table n-13
Threshold Values For

RCRA Hazardous Waste Classification at IBW-South
(Concentrations in ug/I)

Acetone

Benzene

Benzyl Chloride

Bromodichloromethane

Bromoform

Bromomethane
Carbon Tetrachloride

• Chlorobenzene
Chloroform

Chloromethane

Dibromochloromethane

1 ,2-Dibromoethane

1 ,2-Dichlorobenzene

1 3-DIchlorobenzene

1 ,4-Dichlorobenzene

Dichlorodifluoromethane

1 , 1 -Dichloroe thane

1 ,2-Dichioroethane

cis- 1 ,2-Dichloroethane

1,1-Dichloroethylene

700*

5

140'

100

100

9.81

5

100

100

2.81

100

0.05

600

600

75

1,400'

1,000*

5

70

7

"Level based on Arizona Health-Based Guidance Le
*No formal toxieity standards exist for this compoui
based on a limited no-observed-adverse-effect-teve
stance Database, with an uncertainty factor of 1(X '
Br J Ind Med 43:107-11 (1986).
T.evel based on proposed MCL.
•"Level based on EPA Region IX Preliminary Remea
which are based on a 10"s excess cancer risk or a ru
water at the concentration over an average lifetime.

Note: All levels based on MCL unless otherwise ft

trans- 1 ,2-dichloroethyfene

1 ,2-Dichloropropane

1 ,3-Dichloropropene

Dichlorotetrafluoroethane

Ethylbenzene

Hexachlorobutadiene
Methylene chloride

Methylethylketone

Styrene

1 ,2,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane

1 , 1 ,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

1 , 1 ,2-Trichloro-2,2, 1 -Trifluoro-
ethane

Vinyl Chloride

Xylenes (Total)

100

5

0.19'

100k

700

1.4"

5C

350"

100

0.08d

5

1,000

70

200

5

5

2,100'

210,000'

2

10,000

vel for water,
id, which is also known as FREON 1 14. Level is

as determined by data from the Hazardous Sub-
rhe study used as the basis was Campbell DD et al;

Nation Goals, Third Quarter, 1993, for tap water,
3n-cancer hazard index of 1 for a person drinking

>otnoted.
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8.4. Integrated Risk Approach and Risk
Templates for Subsite Risk
Characterization

8.4.1. Summary of Integrated Risk Approach
EPA's Interim Risk Assessment for IBW-South currently appears as Appendix A to the
Feasibility Study. This section provides a summary of risk assessment for IBW—South.
Because of the Plug-in Approach, a specialized approach is being used for site risks. The
risk assessment with risk templates for completing risk characterization is hereby incorpora-
ted into the remedy by reference. The following is only a summary.

While the interim risk assessment identifies and considers risks to ensure protection of
human health and the environment, risks must also be evaluated at different stages, timed
with this and other Operable Unit remedies for IBW-South. The risk assessment presented
in Appendix A of the Feasibility Study is therefore "interim" until all risks have been
evaluated.

The current version of the interim risk assessment develops the framework for considering
risks at all Operable Units of IBW-South, including future Operable Units not addressed by
the VOCs-in-Vadose-Zone remedy. It then characterizes risks addressed by the VOCs-in-
Vadose Zone remedy. When the FS and ROD for the groundwater remedy (and other rem-
edies if needed) is completed, this risk assessment will be amended to evaluate groundwater
risks and integrate them with the VOCs-in-Vadose-Zone risks. By considering all risks at
the beginning, EPA will select interim risk goals for the Operable Unit remedies along the
way so that the total risk after cleanup will not exceed EPA's acceptable risk range.

8.4.2. Specialized Strategy for Plug-in
The Plug-in Approach requires a specialized strategy for risk assessment for the VOCs in
the vadose zone because the selection of the remedy occurs prior to completion of Focused
RIs at each subsite. As of this date, the subsite-specific data are not available to determine
the risk at any given subsite. Therefore, the risk assessment becomes a component within
the context of the Plug-in Process.

In this strategy, the current risk assessment does not calculate the baseline risk for any
given subsite. Rather, it performs all but the final calculations for a standardized subsite.
Subsite data then "fill in" a risk template to arrive at the baseline risk. A separate baseline
risk assessment for VOCs in soils is, in effect, complete each time the Plug-in Process is
executed. Just as this ROD provides a standard remedy which becomes the remedy for a
particular subsite when connected with a Plug-in Determination, so also the risk assessment
and template become a baseline risk assessment for a particular subsite once subsite-specific
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data are available. Based on the resulting baseline risk, EPA can compare the subsite with
the risk-based Plug-in Criteria.

The risk assessment supports setting the Plug-in Criteria, using the Plug-in Criteria to make
a Plug-in Determination, and setting the cleanup standards for this remedy. The risk
template serves as the standardized means for determining whether Plug-in Criteria have
been exceeded.

8.4.3 Exposure Pathway Categories For IBW-South
Potential exposure pathways at IBW-South have been classified into three different cate-
gories. Each of the exposure pathway categories, or "compartments," can be conceptualized
as one section of a risk prism (see Figure EL-32). This risk prism is a geometric
representation of the total risk that exists at IBW-South.

The three compartments are (1) potential exposure pathways associated with VOCs in the
vadose zone (VOCs-in-Vadose-Zone Compartment), (2) potential exposure pathways
associated with contamination in the groundwater (Groundwater Compartment), and
(3) potential exposure pathways associated with metals or other non-VOCs in the vadose
zone (Non-VOCs Compartment).

The pathways in the VOCs-in-Vadose1-
Zone Compartment are different in that
they imply potential future rather than
current exposures due to the VOCs
migrating from the soils to the other
media. Unless the VOCs are removed
from the soil, these future risks will
become current risks. Figure tt-33
provides an illustration of the potential
exposure pathways at the IBW-South
site. The VOCs-in-Vadose-Zone remedy
will address risks resulting from the
pathways in the VOCs-in-Vadose-Zone
Compartment. The groundwater remedy,
if necessary, will address risks resulting
from the pathways in the Groundwater
Compartment.

Other Operable Units, removal actions, or
even modifications to the VOCs-in-
Vadose-Zone remedy may address risks
resulting from the pathways in the Non-
VOCs Compartment, if necessary.

v'OCs in Vaciose Zons CornparirnerK
•'°'~tsnt!ai future risks due to mici'sticn

of VOCs from vadose zons*

FIGURE 11-32
RISK PRISM FOR IBW-SOUTH
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Because VOCs can migrate from soils to the groundwater, the pathways associated with the
VOCs-in-Vadose-Zone Compartment nonetheless include exposure routes that involve
groundwater. The Groundwater Compartment covers risks from contamination currently
existing in the groundwater. In contrast, the VOCs-in-Vadose-Zone Compartment covers
risks solely attributable to the potential for VOCs in soils today to enter the groundwater or
the air in the future. The VOCs-in-Vadose-Zone Compartment addresses how much of an
incremental risk is posed by the fact that VOCs currently reside in soils at a particular
subsite.

8.4.4. Exposure Pathways Associated
with VOCs in Vadose Zone

The pathways associated with the VOCs in Vadose Zone Compartment are those associated
with the future migration of VOCs from the soils to other media, namely groundwater and
ambient air. Where VOCs reside in the soils at depths beyond likely excavation, a direct
exposure pathway does not exist. However, when the VOCs migrate, a potential pathway
from VOCs in soil to a receptor is completed, through the other media. These pathways are
called "future potential exposure pathways."

The future potential pathways for VOCs in soil, which the VOCs-in-Vadose-Zone Remedy
must address, are:

1. Ingestion of VOCs that migrate from the vadose zone to the groundwater. An
example of this would be a person in the future drinking domestic groundwater that
was contaminated by VOCs observed today in the vadose zone.

2. Inhalation of VOCs that migrate from the vadose zone to the groundwater. An
example of this would be a person in the future using domestic groundwater for
shower water that was contaminated bv VOCs observed today in the vadose zone.

3. Inhalation of VOCs, by a person in the future, that have migrated from the vadose
zone through the ground surface to the ambient air at the subsite itself.

EPA expects that the third pathway is insignificant unless the concentration of VOCs at a
subsite is fairly high and the VOCs are at a shallow depth. Nonetheless, to be protective,
Plug-in Criteria will be based on this exposure pathway.

Plug-in Criteria for cancer and non-cancer contaminants have been developed for the sum of
the risk from the first two pathways, and separately for the risk from the third pathway.
This is based on the assumption that exposure by all three pathways at once is unlikely.
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8.4.5. Summary of Chemicals of Concern
and Toxicity Assessment

For the purposes of the risk assessment, "chemicals of concern" were taken to be the
majority of chemicals on the EPA Method TO-14 list of volatile organics plus methylethyl-
ketone. Although not all of these chemicals have been detected at IBW-South, EPA
developed the risk template using all the chemicals, so that if new VOC chemicals were
discovered at subsites in the future, the risk templates would still serve as a standardized
means of determining whether Plug-in Criteria were exceeded. These chemicals of concern
, and their corresponding toxicity values and characteristics, are presented in Tables 11-14
and 11-15. These tables discuss the primary chemicals of concern, those that have actually
been commonly detected at IBW-South. These include 1,1-dichloroethylene (1,1-DCE),
cis- and trans-l,2-dichloroethylene (1,2-DCE), tetrachloroethylene (perchloroethylene, PCE),
trichloroethylene (TCE), and vinyl chloride.

8.4.6. Summary of Basic Exposure Assumptions
For the ingestion of groundwater pathway, EPA assumed a residential scenario. The
assumed exposed individual had a mass of 70 kg, and the exposure averaging time was 70
years for carcinogens, 30 years for non-carcinogens. Exposure duration was assumed to be
for 30 years, 350 days per year. Ingestion rate was assumed to be 2 liters of water per day.

For the inhalation of VOCs during domestic use of groundwater pathway, the same assump-
tions were used, except the daily inhalation rate was assumed to be 15 cubic meters of air
per day. Table n-16 on page 11-87 shows the assumed efficiencies with which various
household water uses would transfer VOCs to the air.

For the pathway involving inhalation of VOCs due to volatilization from soils at the subsite,
the same assumptions were used, except that the inhalation rate was assumed to be 20 cubic
meters of air per day, because the exposed individuals would likely be workers at IBW-
South facilities. A residential scenario was imposed, nonetheless, because the future uses of
the IBW-South area are uncertain. There are some mobile homes in the area, and resi-
dences border the study area on three sides. Once bank protection is provided to the Salt
River banks, there is no guarantee that residential development will not occur. Therefore, to
be protective of human health, a residential scenario has been used.

8.4.7. Templates: Risk Characterization
at Each Subsite

As discussed previously, the incremental risk due to VOCs in soils at each subsite will be
estimated and compared with the Plug-in Criteria, which place a limit on that risk. The
Plug-in Criteria for the incremental risk due to VOCs in soils at each subsite are specified
in Section 8.3.5 of this ROD.
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Table 11-14
Oral/Inhalation Carcinogenic Classification and

Critical Toxicity Values for Chemicals of Concern
IBW-South Interim Risk Assessment

Page 1 of 3

Chemicals*
Benzene
Benzyl Chloride
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane
1,2-Dibromoethane
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,1-Dichloroethane
1 ,2-Dichloroethane
1 ,1-Dichloroethylene
cis- 1 ,2-Dichloroethy lene
trans- 1 ,2-Dichloroethylene

Dichloromelhane (Methylene Chloride)

Carcinogenic
(oral/inhalation)

Slope Factor
(mg/kg-day)4

0.029/0.029

0.17/-
_/_

0.13/0.053

-/-
0.0061/0.081

0.013/0.0063
85/0.76

_/_
_/_

0.024/-

-/-
0.091/0.091

0.6/1.2

-/-
-/-

0,0075/0.00165

Weight of
Evidence

A/A

B2/-
D/D

B2/B2

D/D

B2/B2

C/C

B2/B2

D/D

D/D

C/C

C/C
B2/B2

C/C

-/-

-/-
B2/B2

Source
HUS/HEAST

IRIS/-
IRIS/IRIS

ffilS/HEAST

IRIS/IRIS
IR1S/HEAST

HEAST/HEAST

IRIS/IRIS
IRIS/IRIS
IRIS/IRIS

HEAST/HEAST
IRIS/IRIS

IRIS/HEAST

IRIS/HEAST

IRIS/-

IRIS/-

IRIS/'

Noncarcinogenk
(oral/inhalation)

RfD
(mg/kg-day)

_/_
_ /_

0.0014/0.00143

0.00077-
0.02/0.005

0.01/-
_/_

— /_

0.09/0.04
_/

~/0.2

0.1/0.1
— /_

0.009/-d

0.009V-
0.009V-
0.06/0.86

Source
IRIS/-

_/_

MS/"

ras/~
IRIS/HEAST

ras/-
IRIS/-

-/-
IRIS/HEAST

_/_

IRIS/1

HEAST/HEAST
_/

HEAST/-

HEAST/-

HEAST/-
MS/"

1001294A.RDD-1
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Table H-14
Oral/Inhalation Carcinogenic Classification and

Critical Toxicity Values for Chemicals of Concern
IBW-South Interim Risk Assessment

Page 2 of 3

Chemicals'
1 ,2-Dichloropropane
cis-l,3-Dichloropropene
trans- 1 ,3-Dichloropropene

Ethylbenzene
4-Ethyltoluene

Freon 11 (Trichlorofluoromethane)
Freon 12 (Dichlorodifluoromethane)
Freon 113
Freon 1 14 (Dichlorotetrafluoroethane)
Hexachlorobutadiene

Methyl Ethyl Ketone
Styrene

1 ,1 ,1 ,2-Tetrachloroethane

Tetrachloroethylene (PCE)
Toluene
1 ,2,4-Trichlorobenzene

1 , 1 , 1 -Trichloroethane

Carcinogenic
(oral/inhalation)

Slope Factor
(mg/kg-dayV1

0.068/-

0.18f/0.13f

0.18V-
— /_

— /—
— /—

— /—
— /—

— /—
0.078/0.078

-/-

-/-

0.026/0.026

0.051/0.0018

-/-

-/-

-/-

Weight of
Evidence

B2/B2

B2f/B2f

B2V-

D/D

-/-

— /—
_/_

-/-

-/-
C/C

D/D

B2/B2

C/C

B2/B2

D/D

D/D

D/D

Source
HEAST/-

HEASTA

HEAST/-

BRIS/IRIS

-/-

-/-
_/_

-/-
_/_

IRIS/HEAST

HEAST/HEAST

IRIS/IRIS

IRIS/HEAST

HEAST/HEAST

IRIS/IRIS

IRIS/IRIS

-/mis

Noncarcinogenic
(oral/inhalation)

RfD
(mg/kg-day)

-/-
0.0003f/0.0057f

0.0003V-
0.1/0.286

—1—
0.3/0.2

0.2/0.05

-/-
30/8.6
0.002/-

0.05/0.1
0.2/0.29

0.03/-

0.01/-

0.2/0.114

0.01/0.003

0.09/0.03

Source
mis/-
mis/'
IRIS/-

IRIS/'

-/-
IRIS/HEAST

IRIS/HEAST

-/-

mis/"
ERIS/-

HEAST/HEAST

IRISA

IRIS/-

IRIS/-

IRIS/'

IRIS/HEAST

HEAST/1
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Table H-14
Oral/Inhalation Carcinogenic Classification and

Critical Toxicity Values for Chemicals of Concern
IBW-South Interim Risk Assessment

Page 3 of 3

Chemicals"
1 ,1 ,2-Trichloroethane
Trichloroethylene (TCE)
Vinyl Chloride
Total Xylenes

Carcinogenic
(oral/inhalation)

Slope Factor
(mg/kg-day)"1

0.057/0.057
0.011/0.006

1.9/0,29

-/-

Weight of
Evidence

C/C
B2/B2

A/A
D/D

Source
IRIS/HEAST

HEAST/HEAST
HEAST/HEAST

MS/IRIS

Noncarcinogenic
(orai/inhaiation)

RfD
(mg/kg-day)

0.004/-
_/_
_/

2.0/0.09

Source
IRIS/-
mis/-

HEAST/-

HEASTA

H
I

00

'Based on analytes from U.S. EPA Method TO-14.
'This value is calculated from the Unit Risk Factor or Reference Concentration.
This value is for subchronic; no chronic value is given.
""EPA Region IX recommends characterizing health risks using a modified RfD value of 0.0009 mg/kg/day (Exposure Factors Handbook, U.S. EPA,
1990, as cited in Appendix A of the Feasibility Study, Admin. Rec. No. 1599.
This value is based on 1,2-Dichloroethylene mixture.
This value is based on 1,3-Dichloropropene mixture.

Notes:
= No date/data not available/inadequate data.
= pending
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Table IMS
Toxicity Summaries for Primary Chemicals of Concern -

VOCs-in-Vadose-Zone

Page 1 of 2

Chemical Acute Toxicity Summary Chronic Toxicity Summary Cancer Potential

1,1 -Dichloroethylene
(Vinylidene chloride;
1,1-DCE)

Exposures to high levels can produce central ner-
vous system (CNS) depression. The liquid is mod-
erately irritating to the skin and eyes (Siegel et al.,
1971; Hathaway et al., 1991).

1,1-DCE administered in drinking water to rats
for two years produced dose-related fatty
changes and swelling in the liver. The lowest
observed adverse effect level (LOAEL) was
calculated to be 9 mg/kg-day" (Quasi et al.,
1983). Fatty changes in the liver have also
been produced in rats by chronic inhalation
exposure (Quasi et al., 1986).

1,1-DCE is classified as a possible human
carcinogen (Category C), based on tumors
observed in one inhalation mouse bioassay
(Maltoni et al., 1985). Several other animal
bioassays are negative for carcinogenicity.
1,1-DCE is mutagenic in several bacterial
test strains, but not in mammalian cells.
1,1-DCE is structurally related to vinyl
chloride, a known human carcinogen (U.S.
EPA, IRIS, 1992).

H
H
I

CO

cis- and ftw«-l,2-Dichloro-
ethylene
(1,2-DCE)

Exposures to high levels can produce CNS depres-
sion and pathological changes in the heart. Vapor
or aerosols are mildly irritating to the eyes. 1,2-
DCE in combination with ether has been used in
the past as a general anesthetic (Hathaway et al.,
1991).

trans-\,2-DCE administered in drinking water
to rats for 90 days produced dose-related
increases in kidney weights (Hayes et al.,
1987).

Has not exhibited mutagenicity in bacterial
or mammalian cell assays. As with other
chlorinated hydrocarbons, 1,2-DCE has
promoted unscheduled DNA synthesis. No
animal bioassay or human epidemiological
data available. Regarded as not classifiable
as to human carcinogenicity (Category D)
(U.S. EPA, IRIS, 1992).

Tetrachloroethylene
(Perchloroethylene, PCE)

Occupational exposure to high levels in air has
produces CNS depression with symptoms including
dizziness, light-headedness, and difficulty in walk-
ing. The liquid is moderately irritating to the skin
and eyes. Liver injury following acute occupa-
tional exposures has been reported (NIOSH, 1976;
Stewart, 1969; Hathaway et al., 1991).

Prolonged occupational exposure has produced
symptoms including memory impairment,
numbness of the extremities and visual impair-
ment (NIOSH, 1976), and clinical detectable
neurological impairment (WHO, 1984).
Studies of reproductive toxicity in workers are
inconclusive (Hathaway et al., 1991). Sub-
chronic exposures to rats and mice (both by
oral and inhalation routes) have produced liver
toxicity, with mice showing greater sensitivity
than rats (Buban and O'Flaherty, 1985;
Schumann et al., 1980, Kjellstrand et al.,
1984). The no observed adverse effect level
(NOAEL) for liver toxicity is estimated to be
14 mg/kg-day (Buban and O'Flaherty, 1985).

PCE is judged to be a probable human
carcinogen based on increased incidence of
liver tumors in mice (Category B2).
Weight-of-evidence classification is cur-
rently under review by EPA. Evidence of
carcinogenicity based on epidemiological
data or mutagenicity testing is inconclusive
(U.S. EPA, IRIS, 1992).
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Table IMS
Toxicity Summaries for Primary Chemicals of Concern -

VOCs-in-Vadose-Zone

Page 2 of 2

Chemical Acute Toxicity Summary Chronic Toxicity Summary Cancer Potential

Trichioroethene
(TCE)

H
H
I

00

Occupational exposure to high levels has produced
CNS depression and intolerance to alcohol
("degreaser's" flush), the latter presenting as a
transient redness to the face and neck. TCE is a
mild skin and eye irritant (NIOSH, 1976;
Hathaway et al., 1991).

Long-term occupational exposure has produced
CNS effects, with symptoms including fatigue,
vertigo, dizziness, headaches, and memory
impairment. Some evidence of nild liver
dysfunction has been observed in workers
exposed to levels sufficient to produce marked
CNS effects (Hathaway et al., 1991). Fatty
liver and hepatotoxicity have been observed in
mice exposed by ingestion (Stott et al., 1982).
Worker exposure studies have not indicated a
potential for adverse reproductive effects
(Hathaway et al., 1991). Adverse reproductive
effects also have not been reported in studies
with laboratory animals (Schwetz et al., 1975;
Taylor et al., 1985).

Classified as a probable human carcinogen
based on hepatocellular tumors observed in
mice (Category B2). Classification is cur-
rently under review (U.S. EPA, IRIS,
1992). Recent epidemiological studies have
not shown significant or persuasive
association between TCE exposure and
excess of cancer (Spirtas el al.', 1991).

Vinyl chloride Exposures to very high levels in air produce central
nervous system depression. Skin and eye contact
with the liquified gas can produce frostbite (Siegel
et al., 1971; Hathaway et al., 1991).

Long-term occupational exposure has produced
effects including impaired liver function,
Raynaud's syndrome, hematological effects,
and acroosteolysis (degeneration of tissue in
the fingers) (Hathaway et al., 1991),

The principal adverse effect of vinyl chlor-
ide exposure in humans is an increased
incidence of cancer of the liver. Carcino-
genicity of vinyl chloride in the liver has
been confirmed in studies with laboratory
animals, and the EPA has identified vinyl
chloride as a known human carcinogen
(Category A) (U.S. EPA, IRIS, 1992).

NOTE: References listed in this table include the following: Buben, J. A., and E. J. O'Flaherty, 1985; Hathaway, G. J., et al., 1991; Hayes, J. R., et al., 1987; Kjellstrand, P., et al.,
1984; Maltoni, C., et al,, 1985; NIOSH (National Institute for Occupational Safety and Health), 1976; Quasi, J. R, et al., 1986; Schumann, A. M., et al,, 1980; Schwetz, B. A., et al.,
1975; Siegel, J., el al., 1971; Spirtas, R., et al., 1991; Stewart, R. D., 1969; Stott, W. T., et al., 1982; Taylor, D. H., et al., 1985; U.S. EPA, IRIS (Integrated Risk Information System
Data Base), 1992; and WHO (World Health Organization), 1984. All of these references are as cited in Appendix A of the Feasibility Study [Admin. Rec. No. 1599].
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Table H-16
Assumed Transfer Efficiencies for

Various Water Uses in a Typical House

Water Use
Showers
Tub baths
Toilet
Laundry
Dishwasher
Drinking and kitchen use
Cleaning

Total Water Use

Daily
Quantity (1)

150
150
365
130
55
30

10

890

Transfer
Efficiency (%)

63
47
30
90
90
30

90

Weighted
Value

9,450
7.050

10,950
11.700
4,950

900

900

Weighted Sum 45.900

Use volume-weighted mean 51.6

(Source: Prichard and Gesell, 1982, "An Estimate of Population Exposures Due to Radon in Public Water
Supplies in the Area of Houston, Texas," Health Phys. 41:599-606, as cited in Appendix A of the Feasibility
Study, Admin. Rec. No. 1599.)

The risk estimates for each subsite will be carried out using the calculations in the risk
templates. These templates are used to perform the risk estimates for each subsite. There
are three templates that address the following:

• Cancer risks from VOCs in Groundwater-Template T-l
• Non-cancer effects from VOCs in Groundwater-Template T-2
• Inhalation of VOCs Volatilized from Sou-Template T-3

Each template provides a location for entering information identifying the subsite, locations
for entering incremental concentrations in groundwater or air (which have been estimated by
VLEACH modeling), and step-by-step instructions for calculating chemical intake rates and
health risk estimates and comparing the risk estimates to the Plug-in Criteria. Chemical
intake rates (in mg/kg-day) for each exposure "path way can be related to the exposure con-
centrations by simple relationships, shown in Table A-6 of the Risk Assessment.

Health risks for each subsite are calculated in a two-step process: (1) calculate risks (either
lifetime cancer risks or hazard quotients) from the modeled exposure concentrations for
each VOC, and (2) add the risk estimates from all VOCs to estimate the total lifetime can-
cer risk or the hazard index for the subsite. The multiplicative factors in the templates
already take into account all of the exposure assumptions and toxicity values.

The templates shall be used as the basis for determining whether a subsite has exceeded the
Plug-in Criteria. The basis and assumptions for establishing the relationships between expo-
sure and risk, and a sample calculation, are included in the Risk Assessment, Appendix A to
the Feasibility Study. Virtually any VOC that may be present in the vadose zone at IBW-
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South will be represented on the templates; nonetheless, if a VOC is found at a subsite that
does not appear on the template, the templates for that subsite may be revised by EPA to
incorporate that VOC. The templates are located at the back of Part II.

8.4.8. Evaluation of Environmental Risks
No endangered species or critical habitats have been identified at EBW-South. There are no
wetland habitats. The one exception to this may be at the Salt River itself, which is ephem-
eral. The U.S. Fish & Wildlife Service has not identified wetlands in this area to EPA.
The VOCs are underground, and the IBW-South area is heavily urbanized and largely
paved. There are no identifiable populations, nor modes for surface wildlife to be exposed
to VOCs in soils or the groundwater.

8.5. Clarifying Statement on Subsites
Situated on Landfill

As stated above, the IBW site includes areas which contain landfill material. There are
generally two types of such material: inert and municipal solid waste ("MSW"). Inert
materials do not release methane or other gases and typically include construction debris
such as bricks, mortar, cement, and similar wastes. MSW supports a wide range of micro-
organisms and typically produces copious amounts of methane as it degrades. At IBW-
South, there are some locations where a layer of normal soil fill is packed on top of landfill
material, and a facility is sitting on top of the soil fill.

The following addresses the issue of the applicability of this remedy in the event that such
a facility has contaminated the soil and/or landfill material beneath it with VOCs.

EPA and the State of Arizona are exploring various regulatory options for addressing
cleanup, stabilization, and closure of the landfills. Therefore, while Focused RIs may be
conducted for subsites on fill material, EPA and the State may address the subsites under
another regulatory program.

Even if EPA decides to address subsites situated on the landfills with this remedy, there are
certain situations in which the SVE Alternative selected by this document may not apply to
landfill materials or to soil fill above landfill materials. These situations are discussed
below.

In the event that landfill material is inert (see above), SVE would be effective for removing
VOCs with no significant changes to the remedy proposed in this document. However,
where there is MSW with significant methane gas production, or anaerobic conditions,
fundamental or significant modifications may be necessary to the selected remedy. For
example, special changes may be necessary to address methane production. Also, anaerobic
(no oxygen) microorganisms feeding on MSW usually produce heat. Suddenly adding
oxygen to these landfills, by SVE wells or otherwise, may cause landfill fires. These
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conditions were not evaluated or contemplated by the remedy selection process leading to
this ROD.

Accordingly, at subsites situated on or above landfills, EPA will evaluate the soil and fill
material prior to plugging in such subsites. If insignificant methane and relatively normal
soil oxygen levels are present (indicating the absence of anaerobic MSW breakdown) and
the material in the landfill in question is expected to be inert, then such subsites may be
plugged in directly.

If there is an absence of oxygen or high levels of methane are present in landfills known or
expected to have received MSW, then such subsites will be considered outside the scope of
this remedy. In instances where EPA decides to make a fundamental or significant change
to the remedy in order to address landfill materials, EPA would amend the remedy or issue
an ESD, as appropriate, to incorporate these differences and would follow all public partici-
pation and other CERCLA requirements prior to implementing a remedy at the location.

9. Statutory Determinations
9.1. Protection of Human Health

and the Environment
This Operable Unit remedy (including modifications, as necessary) is protective of human
health and the environment with respect to VOCs in the vadose zone. This remedy must
operate in conjunction with other Operable Units to ensure protectiveness of human health
and the environment from all contaminants at the site.

At IBW-South, the principal risk to human health is through inhalation and ingestion of
VOCs that volatilize from contaminated groundwater. By removing from the vadose zone
VOCs that could threaten groundwater quality, the selected remedy will assist in ensuring
that the groundwater underlying IBW—South is returned to levels acceptable for drinking
water use in a reasonable timeframe. In addition, in areas where there is no groundwater
contamination, the selected remedy will reduce levels of VOCs in soils above the water
table such that the soils could not, by themselves, cause the groundwater to be contaminated
above health-based levels.

This remedy places the continuing soil sources of VOCs under tight control. It therefore
limits the extent to which existing groundwater contamination will spread.

This remedy removes VOCs to levels such that any threat from direct inhalation of VOCs
from soils above health-based levels is eliminated.

The requkements of this remedy were designed in response to an integrated risk assessment
that accounts for all eventual Operable Units, so that the risks to any one reasonably
exposed individual from carcinogenic contaminants will ultimately be reduced to within the
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EPA risk range of 10"6 to 10"4. Likewise, the hazard index due to exposure to non-carcino-
genic contaminants for any reasonably exposed individual will be reduced below a value
of 1.

9.2. Compliance with ARARs
Appendix A identifies the ARARs for IBW-South. The selected remedy shall comply with
all ARARs identified in Appendix A.

9.3. Cost-Effectiveness
The remedial actions selected in this remedy are cost-effective. Because it requires much
more time and money to remove VOCs from groundwater than to remove VOCs from soil
gas, this remedy is a good investment against the prospect of a greatly worsened future
groundwater problem, Groundwater problems typically require extensive monitoring and
many costly groundwater wells, and can require as much as 100 years to clean up. In addi-
tion, the cost of the loss of the groundwater resource in the BBW arid environment during a
groundwater cleanup would be substantial.

SVE involves minimal disruption to urban soils and environment, thereby reducing costs
from lost business and use of property. Because only air is extracted from the soil, the
costs of disposal are also minimized. SVE is easily amenable to modular enhancements that
allow for incremental outlay of capital costs. SVE is less expensive, or at worst, equal in
cost to most VOC remedies for soils, especially ex situ remedies such as soil washing or
incineration.

At the same time, SVE will reduce the primary risks from the VOCs in soils to the cleanup
standards within a reasonable time.

In addition, using the Plug-in Process will ensure that a protective cleanup is achieved,
while saving EPA and PRPs both the time and the money required to evaluate and select
separate remedies on every subsite within IBW-South.

9.4. Utilization of Permanent Solutions and
Alternative Treatment Technologies or
Resource Recovery Technologies to
the Maximum Extent Practicable

The remedy selected by this ROD utilizes permanent solutions and alternative technologies
or resource recovery technologies to the maximum extent practicable. EPA has determined
that the selected SVE alternative provides long-term effectiveness and permanence; reduc-
tion in toxicity, mobility, and volume of contaminants through treatment; short-term

10012ACF.WP5 11-90



effectiveness; implementability; and cost-effectiveness, considering both state and
community acceptance.

The State of Arizona has concurred with this remedy; the community has expressed very
few concerns related to the SVE remedy itself or the Plug-in Approach.

The SVE Alternative will reduce both the mobility and volume of VOCs, permanently elim-
inating a long-term threat to groundwater and an immediate threat to ambient air without
unreasonable costs or significant short-term impacts. SVE was chosen presumptively as the
remedy, so no comparison of treatment alternatives was made. However, the substantial
period of time over which groundwater quality would be impaired with the No-Action
Alternative was a significant factor in choosing SVE.

VOCs can be recovered from SVE for reuse. SVE, in removing a source of contaminants
to groundwater, assists in recovery of the groundwater resource.

9.5. Preference for Treatment
as a Principal Element

The SVE systems selected in this remedy, which cause removal of VOCs followed by emis-
sions treatment, satisfy the statutory preference for the use of remedies that include treat-
ment as a principal element

10. Significant Changes
1. EPA has selected remedy Performance Standards that comply with certain Maricopa

County Air Pollution Control Division Rules and Guidelines for Remediation of
Contaminated Soil, even though these guidelines are not ARARs. This is discussed in
Section 8.2.4 and in Appendix A, ARARs. The effect of this decision is that emission
control (offgas treatment) systems must be at least 90 percent effective.

2. EPA has reconsidered Plug-in Criterion No. 5 as it appeared in the Feasibility Study and
the Proposed Plan Factsheet and has chosen to modify it. Criterion No. 5 (the fifth of
five), as originally proposed by EPA, would have required that a subsite plug-in to the
remedy if subsite VOCs would cause groundwater concentrations to increase by more
than the more stringent of the federal MCL or the Arizona Health-Based Guidance
Level for water (HBGL). EPA has decided to remove the HBGL from the criterion,
which is now based solely on the federal MCL.

Upon reconsideration, EPA decided that HBGLs were not appropriate for this use. The
principal goal of Criterion No. 5, as a standard-based criterion, is to provide an added
assurance that no single subsite is able to cause clean groundwater to become
contaminated above groundwater standards in the future. HBGLs are not promulgated
and are not intended to be used as in situ groundwater standards. EPA is confident that
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the four risk-based Plug-In Criteria (Nos. 1 through 4) will be sufficient to protect
human health and will in most cases be more stringent than either the original or
modified Criterion No. 5.

3. EPA has clarified that this remedy may be used to address subsites situated on landfill
materials under certain circumstances. This is discussed in Section 8.5 of this Decision
Summary.

4. EPA has clarified that when a subsite is plugged in, EPA will document the plug-in and
also provide public notice of the plug-in determination. This determination will contain
a declaration of the most-likely offgas treatment and enhancement options that will be
used. After a determination is made to plug in a subsite to the remedy, there will be a
30-day public comment period. During such comment periods, the selection of the S VE
technology and the Plug-in Process itself shall not be subject to comment. Details are
provided in Section 8.3.3.

5. In response to a public comment, EPA has modified the risk templates to allow for
segregating the effect of non-cancer toxicity by target organ. In instances where non-
cancer risk is the sole Plug-in Criterion which is exceeded, the effect of non-cancer risk
will be evaluated for each target organ separately, rather than as a sum over all com-
pounds. This approach is supported by EPA's Risk Assessment Guidance for Superfund.

6. The ROD, in Section 8.3.7, provides levels at which treatment-derived wastewater (such
as water from the air/water separator component of SVE systems) will be treated as a
RCRA hazardous waste. The FS did not provide as much detail about EPA's intentions
with regard to this water.

7. Appendix B of the FS inadvertently stated that certain requirements were ARARs. The
FS identifies only potential ARARs; the ROD (Appendix A) solely identifies actual
ARARs for this remedy.

8. Figure 1-3 in the Feasibility Study was incorrectly labeled. This figure appears again in
the ROD with the correct label. The figure shows about 70 facilities which represent
the universe of facilities for which EPA has gathered investigation data. However, not
all of these facilities will undergo focused RIs, as indicated by the label in the FS.
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Figure T-1
Risk Assessment Template ton
Cancer Risks from VOCs in Groundwater
Indian Bend Wash - South

See instructions following this template.

Chemical

Subsite Information: Prepared By:
Date:

Llnel Line 2 Line 3 Line 4
Chemical Chemical Oral

Concentration Intake- Intake- Slope
in Groundwater Ingestion • Inhalation Factor

(mg/L) (mg/kg-day) • (mg/kg-day) (mg/kg-day) -1

Line 5
Inhalation

Slope
Factor

(mg/kg-day) -1
Benzene
Benzyl chloride
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane
1,2-Dibromoethane
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethylene
cis-1 ,2-Dichloroethylene
trans-1 ,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethylbenzene
4-Ethyltoluene
Trichlorofluoromethane (Freon 11)
Dichlorodifluoromethane (Freon 12)
1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113
Dichlorotetrafluoroethane (Freon 114)
Hexachlorobutadiene
Methylethylketone (MEK)
Styrene
1 ,1 ,1 ,2-Tetrachloroethane
Tetrachloroethylene (PCE)
Toluene
1 ,2,4-Trichlorobenzene
1 ,1 ,1 -Trichloroethane
1 ,1 ,2-Trichloroethana
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Figure T-1
Risk Assessment Template for:
Cancer Risks from VOCs In Groundwater
Indian Bend Wash - South

See instructions following this template.

Chemical

Subsite Information: Prepared By:
Date:

Line 1

Concentration
In Groundwater

(mg/L)

Line 2
Chemical
Intake -

Ingestion
(mg/kg-day)

Line 3
Chemical
Intake •

Inhalation
(mg/kg-day)

Line 4
Oral
Slope
Factor

(mg/kg-day) -1

LlneS
Inhalation

Slope
Factor

(mg/kg-day) "1

Trichloroethylene (TCE)
Vinyl chloride
Total Xylenes • •:••;•: :•:•••;•:;:•:;•:•:•:•:,: :•:•;•:'

0.011
1.9

0.006
0.29

.-.V, ,1. .'. •V'JiVYi-'s^-^'V; "V ^••'j

Line6
Estimated

Cancer
Risk-

Ingestjon

Line 8
Estimated
Cancer
Risk-

Inhalation

Line 7 |
Total
Ingestion
Risk

I Line 9 | |
Total
Inhalation
Risk

Line 11: Estimated Lifetime Cancer Risk Exceeds Plug-in Criteria

Line 12: Estimated Lifetime Cancer Bisk Does Not Exceed Plug-in Criteria

Be sure to also compare concentrations In groundwater with MCL values.

Line 10______
Total Subsite Risk

CZJ
cm



Template T-l

Cancer Risks from VOCs in Groundwater

Instructions for Risk Assessment Template Preparation

Step 1: Enter concentration in groundwater of each individual VOC in Line 1
(concentrations are obtained from modeling performed prior to preparing this
template). Groundwater concentrations must be in units of mg/1 (1 mg/1 =
1,000 pg/1). If a VOC has not been modeled or detected at the subsite, enter
zero for that VOC.

Step 2: Multiply the value for each VOC in Line 1 by 0.01174. Enter the result in
Line 2. Skip this step if the line is filled for that VOC.

Step 3: Multiply the value for each VOC in Line 1 by 0.044. Enter the result in
Line 3. Skip this step if the line is filled for that VOC.

Step 4: Multiply the value for each VOC in Line 2 by the corresponding value in
Line 4. Enter the result in Line 6. Skip this step if the line is filled for that
VOC.

Step 5: Add the values for all of the VOCs in Line 6 and enter the sum in Line 7.

Step 6: Multiply the value for each VOC on Line 3 by the corresponding value in
Line 5. Enter the result in Line 8. Skip this step if the line is filled for that
VOC.

Step 7: Add the values in Line 8 and enter them in Line 9.

Step 8: Add the values in Lines 7 and 9 and enter the sum in Line 10. Round the
value in Line 10 to one significant figure (for example, 1.17 x 10"6 is
rounded to 1 x 10"6).

Step 9: If the value in Line 10 exceeds 1 x 10"6 or 0.000001, enter a check in
Line 11; otherwise enter a check in Line 12.

Step 10: Be sure to also compare the concentrations in groundwater (Line 1) with
MCL values.
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Figure T-2
Risk Assessment Template ton
Noncancer Effects from VOCs in Groundwater
Indian Bend Wash - South

See instructions following this template.

Chemical

Subsite Information:

Llnel

Concentration
in Groundwatei

(mg/L)

Line 2 Line 3 Line 4
Ch'emical Chemical Oral
Intake • Intake - Reference

Ingestion Inhalation Dose
(mg/kg-day) (mg/kg-day) (mg/kg-day)

Lines
Inhalation
Reference

Dose
(mo/kg-day)

Noncancer
Target Organ/
Critical Toxic

Effect -
Ingestion

Prepared by:
Date:

Line6
Noncancer

Hazard
Quotients -
Ingestion

Noncancer
Target Organ/
Critical Toxic

Effect -
Inhalation

LlneB
Noncancer

Hazard
Quotients -
Inhalation

Benzene
Benzyl chloride
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane
1,2-Dibromoethane
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethylene
cis-1 ,2-Dichloroethylene
trans-1 ,2-Dichloroethylene
Dichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethylbenzene
4-Ethyltoluene
Trichlorofluoromethane (Freon 11)
Dichlorodifluoromethane (Freon 12)
1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113)
Dichlorotetrafluoroethane (Freon 114)
Hexachlorobutadiene
Methylethylketone (MEK)
Styrene
1 ,1 ,1 ,2-Tetrachloroethane
Tetrachloroethylene (PCE)
Toluene
1 ,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
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Figure T-2
Risk Assessment Template ton
Noncancer Effects from VOCs in Groundwater
Indian Bend Wash - South

See instructions following this template,

Chemical

Subsite Information: Prepared by:
Date:

Llnel Line 2 Lined Line 4
Chemical Chemical Oral

Concentration Intake- Intake- Referenci
In Grouridwatei Ingestion Inhalation Dose

Line 23: Estimated Hazard Index Exceeds Plug-in Criteria

Line 24: Estimated Hazard Index Does Not Exceed Plug-in Criteria

Be sure to also compare concentrations in groundwater with MCL values.

Lines
Inhalation
Reference

Dose
(mg/kg-day)

0.09

Line 11 a
Line 12a
Line 13a
Line 14a
Line 1Sa
L!ne16a

Noncancer Line 6 Noncancer Line 8
Target Organ/ Noncancer Target Organ/ Noncancer
Critical Toxic Hazard Critical Toxic Hazard

Effect - Quotients - Effect - Quotients -
Ingestion Ingestion Inhalation Inhalation

iV:;:::;;:;:̂ :;!;';;̂ ;;-;:;:;;;:;:!;;

LIVER

Line?
Total
Ingestion HQ

Line 10
Hazard Index

Segregated Hazar
Ingestion

d Quotients

11b
12b
13b
14b
15b
16b

.--,'- .-..'..-.-=• ;•-:'•"'" -'-'-•:- V.1.-.',

CNS

Line 9
Total
Inhalation HQ

Inhalation

v •?:•:•: J.-W.vl-y ffi'3 :v'>::.f,v: I-

Critical effect/
Target organ

Gl
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DEV
BW

CNS

Segregated Hazard Indices

eria

Line 17
Line 18
Line 19
Line 20
Line 21
Line 22

Gl
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Template T-2

Non-Cancer Effects of VOCs in Groundwater

Instructions for Risk Assessment Template Preparation

Step 1: Enter concentration in groundwater of each individual VOC in Line 1
(concentrations are obtained from modeling performed prior to preparing this
template). Groundwater concentrations must be in units of mg/1 (1 mg/1 =
1,000 ug/1). If a VOC has not been modeled or detected at the subsite, enter
zero for that VOC.

Step 2: Multiply the value for each VOC in Line 1 by 0.0274. Enter the result in
Line 2. Skip this step if the line is filled for that VOC.

Step 3: Multiply the value for each VOC in Line 1 by 0.0001. Enter the result in
Line 3. Skip this step if the line is filled for that VOC.

Step 4: Divide the value for each VOC in Line 2 by the corresponding value in
Line 4. Enter the result in Line 6. Skip this step if the line is filled for that
VOC.

Step 5: Add the values for all of the VOCs in Line- 6 and enter the sum in Line 7.

Step 6: Divide the value for each VOC in Line 3 by the corresponding value in Line
5. Enter the result for that VOC in Line 8. Skip this step if the line is filled
for that VOC.

Step 7: Add the values for all of the VOCs in Line 8 and enter the sum in Line 9.

Step 8: Add the values in Lines 7 and 9 and enter the sum in Line 10. Round the
value in Line 10 to two significant figures (for example, 1.2731 is rounded to
1.27).

Step 9: If the value in Line 10 exceeds 1.0, hazard indices need to be segregated by
target organ/critical effect; proceed to Step 9a. If the value in Line 10 is less
than 1.0, go to Step 12.

Step 9a. Sum ingestion hazard quotients (HQs) in Line 6 for all chemicals with GI
(gastrointestinal) target organ/critical toxic effect. Enter the result in Line
lla.
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Sum inhalation HQs in Line 8 for all chemicals with GI target organ/critical
toxic effect. Enter the result in Line 1 Ib.

Step 9b. Sum ingestion hazard quotients (HQs) in Line 6 for all chemicals with URT
(upper respiratory tract) target organ/critical toxic effect. Enter the result in
Line 12a.

Sum inhalation HQs in Line 8 for all chemicals with URT target
organ/critical toxic effect. Enter the result in Line 12b.

Step 9c. Sum ingestion hazard quotients (HQs) in Line 6 for all chemicals with
LIVER target organ/critical toxic effect. Enter the result in Line 13a.

Sum inhalation HQs in Line 8 for all chemicals with LIVER target
organ/critical toxic effect. Enter the result in Line 13b.

Step 9d, Sum ingestion hazard quotients (HQs) in Line 6 for all chemicals with DEV
(developmental toxicity) target organ/critical toxic effect. Enter the result in
Line 14a.

Sum inhalation HQs in Line 8 for all chemicals with DEV target
organ/critical toxic effect. Enter the result in Line 14b.

Step 9e. Sum ingestion hazard quotients (HQs) in Line 6 for all chemicals with BW
(reduced body weight) target organ/critical toxic effect. Enter the result in
Line 15a.

Sum inhalation HQs in Line 8 for all chemicals with BW target organ/critical
toxic effect. Enter the result in Line 15b.

Step 9f. Sum ingestion hazard quotients (HQs) in Line 6 for all chemicals with CNS
(central nervous system) target organ/critical toxic effect. Enter the result in
Line 16a.

Sum inhalation HQs in Line 8 for all chemicals with CNS target
organ/critical toxic effect. Enter the result in Line 16b.

Step lOa. Sum Lines lla and lib and enter the result in Line 17.

Step lOb. Sum Lines 12a and 12b and enter the result in Line 18.

Step lOc. Sum Lines 13a and 13b and enter the result in Line 19.

Step lOd. Sum Lines 14a and 14b and enter the result in Line 20.

Step lOe. Sum Lines 15a and 15b and enter the result in Line 21.
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Step lOf. Sum Lines 16a and 16b and enter the result in Line 22.

Step 11. If any of the values in Lines 17 through 22 are greater than 1.0, enter a
check in Line 23.

Step 12. Enter a check in Line 24 (value in Line 10 is less than 1.0).

Step 13: Be sure to compare the concentrations in groundwater (Line 1) with MCL
values.
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Figure T-3
Risk Assessment Template for:
Inhalation of VOCs Emitted from Soil
Indian Bend Wash - South

See instructions following this template.

Chemical

Subsite Information:

Linel Line 2 Line 3 Line 4 LineS
Chemical Chemical Inhalation Inhalation

Concentration Intake- Intake- Slope Reference
in Air Carcinogens Noncarcinogens Factor Dose

(mg/m3) (mg/kg-day) (mg/kg-day) (mg/kg-day)'1 (mg/kg-day)

Prepared by:
Date:

Benzene
Benzyl chloride
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chloromethane
1 ,2-Dibromoethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1 ,2-Dichloroethylene
trans-1 ,2-Dichloroethylene
Dichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethylbenzene
4-Ethyltoluene
Trichlorofluoromethane (Freon 11)
Dichlorodifluoromethane (Freon 12)
1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113)
Dichlorotetrafluoroethane (Freon 114)
Hexachlorobutadiene
Methylethylketone (MEK)
Styrene
1 ,1 ,1 ,2-Tetrachloroethane
Tetrachloroethylene (PCE)
Toluene
1 ,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
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Figure T-3
Risk Assessment Template fon
Inhalation of VQCs Emitted from Soil
Indian Bend Wash - South

See instructions following this template.

Chemical

Subsite Information: Prepared by:
Date:

Line 1 Line 2 Line 3
Chemical Chemical

Concentration Intake - Intake -
in Air Carcinogens Noncarcinogens

(mg/kg-day) (mg/kg-day)

Line 4
Inhalation

Slope
Factor

LineS
Inhalation
Reference

Dose
(mg/kg-day) -1 (mg/kg-day)

Line 6
Estimated
Lifetime
Cancer

Risk

Lines
Noncancor

Target Organ/ Noncancer
Critical Toxic Hazard

Effects Quotients

Vinyl chloride
Total Xylenes

0.29
. £?'-&y.z'£S.'i.^':

•.1 :•:•;; MOC :-.:•. :•::•:. :.-::'
0.09 CNS

Line? [
Total
Cancer
Risk

jLine 9
Hazard
Index

Segregated Hazard Indices

Line 10
Line 11
Line 12
Line 13
Line 14

Target Organ/
Critical Toxic Effect

URT
LIVER
DEV
BW
CNS

Line 15: Estimated Lifetime Cancer Risk Exceeds Plug-in Criteria

Line 16: Estimated Lifetime Cancer Risk Does Not Exceed Plug-in Criteria

Line 17: Estimated Hazard Index Exceeds Plug-in Criteria

Line 18: Estimated Hazard Index Does Not Exceed Plug-in Criteria



Template T-3

Inhalation of VOCs Emitted from Soil

Instructions for Risk Assessment Template Preparation

Step 1: Enter concentration in air of each individual VOC in Line 1 (concentrations
are obtained from modeling performed prior to preparing this template).
Concentrations in air must be in units of mg/m3 (1 mg/m3 = 1,000 ug/m3). If
a VOC has not been modeled or detected at the subsite, enter zero for that
VOC.

Step 2: Multiply the value for each VOC in Line 1 by 0.1174. Enter the result in
Line 2. Skip this step if the line is filled for that VOC.

Step 3: Multiply the value for each VOC in Line 1 by 0.274. Enter the result in
Line 3. Skip this step if the line is filled for that VOC.

Step 4: Multiply the value for each VOC in Line 2 by the corresponding value in
Line 4. Enter the result in Line 6. Skip this step if the line is filled for that
VOC.

Step 5: Add the values for all of the VOCs in Line 6 and enter the sum in Line 7.
Round the value in Line 7 to one significant figure (for example, 1.17 x 10"6

is rounded to 1 x 10"6).

Step 6: Divide the value for each VOC in Line 3 by the corresponding value in Line
5. Enter the result for that VOC in Line 8. Skip this step if the line is filled
for that VOC.

Step 7: Add the values for all of the VOCs in Line 8 and enter the sum in Line 9.
Round the value in Line 9 to two significant figures (for example, 1.2713 is
rounded to 1.27).

Step 8: If the value in Line 7 exceeds 1 x 10"6 or 0.000001, enter a check on Line
15, otherwise enter a check on Line 16.

Step 9: If the value in Line 9 exceeds 1.0, calculate segregated hazard indices in
Step 10, otherwise enter a check on Line 18.

1001296F.RDD II-105



Step lOa. Sum hazard quotients (HQs) in Line 6 for all chemicals with URT (upper
respiratory tract) target organ/critical toxic effect. Enter the result in Line
10.

Step lOb. Sum hazard quotients (HQs) in Line 6 for all chemicals with LIVER target
organ/critical toxic effect. Enter the result in Line 11.

Step lOc. Sum hazard quotients (HQs) in Line 6 for all chemicals with DEV
(developmental toxicity) target organ/critical toxic effect. Enter the result in
Line 12.

Step lOd. Sum hazard quotients (HQs) in Line 6 for all chemicals with BW (reduced
body weight) target organ/critical toxic effect. Enter the result in Line 13.

Step lOe. Sum hazard quotients (HQs) in Line 6 for all chemicals with CNS (central
nervous system) target organ/critical toxic effect Enter the result in Line 14.

Step 11. If any of the values in Lines 10 through 14 are greater than 1.0, enter a
check in Line 17.
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III. RESPONSE SUMMARY

The purpose of the Response Summary is to summarize EPA's response to the comments
received from the public on EPA's cleanup proposal for VOCs in soils at the Indian Bend
Wash Superfund Site, South Area (CBW-South). EPA has received three kinds of
comments-formal oral and written comments at EPA's public meeting, formal written
comments received during the public comment period, and informal questions and
comments received both during the public comment period and over the course of the
project EPA is required by law to address only the first two types of formal comments, if
they are significant These comments are made with the intent of being included in the
Administrative Record.

EPA attempts to address all informal comments at the time they are received. However,
there are certain informal questions and comments that are common and therefore may
represent the concerns of significant segments of the public. EPA has grouped several of
these general informal comments in the response summary as well.

EPA is required to address only those comments that are directly pertinent to the remedial
action itself. However, EPA has addressed selected common concerns related to
enforcement and liability, as well.

Specific comments and questions are indexed for convenient reference. Indexes run
consecutively through the entire Response Summary, regardless of section.

1. EPA Formal Comment Period
and Public Meeting

EPA provided a public review and comment period on EPA's Proposed Plan and Feasibility
Study for VOCs in Vadose Zone soils at ffiW-South from June 14 to July 14, 1993. In
response to a public request, EPA extended the public comment period to August 14, 1993.
EPA's Interim Remedial Investigation Report and the Administrative Record for the VOCs-
in-Vadose-Zone Remedy were also available for public comment during the comment
period.

On July 7, 1993, EPA held a public meeting at Gililland Jr. High School in Tempe,
Arizona. During the meeting, EPA presented a summary of the plan, including both the
proposed cleanup technology and the innovative administrative approach being used as part
of the remedy. The format for the meeting was (1) a presentation by EPA, (2) a question
and answer period to provide clarifications and aid in formal public, comment, and
(3) a formal public comment period. The proceedings of the meeting were recorded by a
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court reporter. Transcripts of the meeting became part of the Administrative Record for
Indian Bend Wash-South. At the meeting, EPA attempted to respond to all questions
during the question-and-answer period. Formal comments from the meeting are addressed
in this summary.

2. Oral Comments Received
at the Public Meeting

2.1. Question and Answer Session-
Selected Questions

The following selected comments and questions were answered by EPA at the public
meeting on July 7, 1993. To review all oral questions and answers from the public
meeting, see the transcript of the public meeting.

0 Index No. 1

One person wanted to know how EPA would address VOC contamination that moved from
one property onto another property. Would EPA make someone investigate or clean up if
he contended that his neighbor's VOCs were on his property? Also, how much of the
VOCs that we are seeing in the soils actually came from the contaminated groundwater?

Response:
In theory, VOCs may move from one property to another either directly through the
soils, or by entering the groundwater and then later offgassing upward from the water
table. However, based on data seen to date, EPA believes only the first mechanism is
plausible at IBW-South.
A sampling investigation will usually reveal whether contamination came from one
property, or another, or both. EPA could seek investigation and cleanup from either
party. However, in practice, EPA would use discretion based on whether it was more
likely that one party was a source than the other.
As to whether VOCs might be offgassing from the water table, based on groundwater
data collected to date, the concentrations of VOCs in groundwater are too low for this
effect to be appreciable, except perhaps within one or two feet of the water table.
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0 Index No. 2
Two persons wanted to know whether the groundwater contamination found in IBW-South
was coming under the Salt River from IBW-North, where contamination due to a number
of large sources has been found in groundwater.

Response:

In IBW-North, a large number of wells seem to indicate that VOC contamination
dwindles a good distance north of the river. When the river flows, it serves as a divide;
that is, groundwater will not flow from north to south under the river. The river only
flows about 10 percent of the time. The remainder of the time, there is no barrier to
groundwater flowing under the river, if groundwater flow directions are so aligned.
EPA has not observed this alignment, however. If contamination had moved from north
to south under the river, we would expect to be able to trace it straight through. It is
possible that the river has flushed the aquifer near the river, but this is merely
speculation at this time. Therefore, while it is possible that contamination moved from
north to south under the river at some point in time, we have to conclude from the
current data that it is more likely that the contamination in IBW-South originates from
sources within IBW-South itself.

0 Index No. 3
One person asked why VOCs might be present in higher concentrations deeper in the
ground than near the surface.

Response:

There -are several possible reasons that this might happen. First, the point of entry of
the VOCs into the ground may not have been at the ground surface. For instance,
disposal may have occurred into a dry well, a French drain, through a leach field
system, leaking pipes, trenches, etc. Therefore, points further underground actually can
be closer to the original source. Second, VOCs very near the surface tend to evaporate
away. Third, VOCs follow various flow paths as they migrate downward, depending on
the type of material under the ground that the VOCs encounter on the way down. A
sample at depth may intersect a "preferential flow path"; an area along which VOCs
"prefer" to flow due to geologic conditions. EPA has documented cases where levels of
VOCs at depth exceed the levels at the surface by a factor of a thousand.
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0 Index No. 4

Several persons questioned EPA's strategy for identifying facilities for investigation. These
persons questioned whether EPA was discriminating against certain types of businesses, for
instance, dry cleaners. These persons also asked whether the boundaries of the Superfund
study area had unfairly subjected those inside the boundary to a cleanup compared to those
outside the boundary in the same business who may actually have the same degree of
contamination.

Response:
EPA's mandate under Superfund is to protect human health and the environment. EPA
has sought sources of contamination solely with this objective. At IBW-South, there
was a region within which it was known there was groundwater contamination, and
therefore there had to be sources or causes of that contamination. It is necessary that
EPA locate as many of these sources as possible. One would not expect VOCs
everywhere in IBW-South. .It would be expected that EPA prioritize and focus its
investigation.

EPA therefore has used available information to estimate what and where the most
likely sources are. One of those pieces of information is the type of chemicals that a
business is likely to have used. For instance, a dry cleaner or a circuit board
manufacturer which uses VOCs would be a more likely VOC source than a grocery
store, which does not In this sense, it is true that certain businesses will initially be
more suspect than others.
However, EPA does not use a standard formula for a particular business type. EPA
uses all information available to it on a case-by-case basis to decide whether to pursue
a particular facility. EPA also does not rule out any facility as a source-including those
that typically do not use VOCs-if groundwater data or other information indicate that it
may be a source.
Technically, there is no difference between a VOC-using facility inside the IBW—South
boundary and the same facility outside the boundary. In practice, it is true that a
facility inside IBW-South is more likely to receive scrutiny from EPA than a similar
facility far outside IBW-South because IBW-South is where EPA is focusing its
investigation. Nonetheless, both facilities are subject to the same requirements under
the law. If either facility has released hazardous substances into the environment, it can
be liable for Superfund investigation and cleanup. In fact, if EPA discovers a facility
outside the boundaries that can be shown to be contributing to the same IBW-South
groundwater problem, the boundaries could be expanded to incorporate that facility, or
EPA could investigate the facility as a separate Superfund site.
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0 Index No. 5
One person asked whether EPA might ultimately investigate more facilities than the 70
(approximately) that were identified in the meeting.

Response:

While EPA believes that most of the major sources will be found among currently
identified facilities, EPA will add more facilities if information indicates that they may
be sources of VOCs contributing to soil or groundwater contamination.

0 Index No. 6

One person asked how will EPA know, when the SVE system is installed, that we are not
drawing contamination from some great distance through underground gravel beds and then
forcing the person who'installed the system to pay'for cleaning up contamination for a great
distance around.

Response:
There will be one SVE system for each contiguous VOC problem in soil. Typically,
this will be one facility, but it may be a small cluster of facilities. Before any SVE
system is installed, the investigation will determine the extent of the release of the
contamination; the maximum levels and where it falls to non-detectable levels. EPA
will therefore know the size of the problem it is dealing with. A network of monitoring
wells will be installed so that the levels of VOCs can be monitored as the cleanup takes
place. In addition, EPA will know the profile of the soil with depth; where there are
gravel layers and where there are clay layers, etc. These will be accounted for in
deciding from what depth the soil vapor will be removed in each SVE well.
Given this, the VOCs would not be drawn from areas away from the site for several
reasons. First, the SVE system is properly configured for the known contaminant
plume, and areas of gravel vs. clay are already accounted for. Second, the monitoring
network would reveal VOCs leaking in from another location. Third, each extraction
system is not powerful enough to draw vapor from a great distance. Each will be
designed for a radius only large enough to address the known problem.

0 Index No.
Some persons indicated that they felt EPA should inform all persons before they buy
property that this is a Superfund site, or have the City of Tempe or real estate agents do it.
Some persons said that, had they known about the site, the chemicals they were thinking of
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using and the chemicals EPA had found in the area, they never would have purchased
property there because EPA might look to them as the source of contamination.

Response:
There is an issue as to what sellers and real estate agents should have to disclose to a
potential buyer before a sale. Nonetheless, neither Arizona lawmakers nor sellers, real
estate agents, or the City of Tempe are within EPA control with regard to disclosure.
Persons with interest in disclosure laws or having Tempe make disclosures should
contact their state legislator or the City of Tempe.
EPA maintains many community relations activities, and the locations of all areas of
investigation for Superfund, as well as the results of those investigations, are publicly
available to those who inquire or visit an information repository. EPA gives notice to
those parties whom it believes may or will be subject to enforcement actions. But it is
not possible for EPA to monitor real estate transactions and still have resources left to
carry out its mandate of protecting human health and the environment.
We suggest that the prudent buyer take the responsibility to make the appropriate
inquiries, use the publicly available information, and make an informed decision. We
welcome any additional comments as to how EPA might modify its existing community
relations activities to increase the public's awareness of the Superfund site.

0 Index No. 8
One person wanted to know whether EPA routinely considers dry wells to be a source of
VOCs to soils at IBW-South.

Response:
EPA considers dry wells to be potential sources of VOCs. However, the degree to
which EPA investigates any dry well will depend on other data and information
available to EPA. In most cases, rainwater dry wells in parking lots are not VOC
sources.

0 Index No. 9

One person wanted to know why EPA did not include dermal exposure to VOCs
(absorption through the skin) as a pathway (way in which someone might be exposed to
chemicals from the environment) in its risk assessment
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Response:
EPA's risk assessment does consider dermal exposure; however, it concludes that
dermal exposure is not a likely pathway and so it is not used to lead to a Plug-in
Criterion (the criteria defining at what point a facility would have to be to require an
SVE cleanup).
Dermal exposure is unlikely because VOCs would not likely be present in soils very-
close to the surface of the ground (where dermal exposure would occur) in the Arizona
climate. Under such conditions, the VOCs vaporize from the very near-surface soils
shortly after disposal. In addition, even if there were enough VOCs near the surface to
create a dermal threat, EPA believes that the concurrent risk from inhalation would be
great enough that the facility would have to clean up anyway based on the Plug-in
Criterion for inhalation. Therefore, the dermal pathway is not considered relevant
compared to the pathways that are fully evaluated: inhalation at the site, inhalation from
domestic use of groundwater, and ingestion of domestic groundwater. A similar
conclusion can be made regarding direct ingestion of VOCs in soil.

0 Index No. 10
At least two persons asked whether EPA would ever give a "clean bill of health" to a
facility-a letter declaring someone's property to be free of VOCs. One person asked
whether we could "delist" a property if we determined that it was not contaminated.

Response:
First, regarding "delisting," there may be some confusion on this point. None of the
facilities being investigated are individually "listed" on the National Priorities List.
Rather, the IBW-South study area is listed, and EPA is investigating for contamination
within it. A Superfund site includes the actual boundaries of the contamination. It is
possible that the commenter may be using a more informal definition of "delisting,"
meaning for EPA to declare a property, previously listed as being "under investigation,"
uncontaminated.
EPA does not issue notices declaring properties uncontaminated. Even after fully
sampling a property, there is always the possibility that contamination was missed.
However, EPA can present all known data about a facility and describe any possible
limitations on these data.

Realizing that this is an important issue to many people within IBW-South, EPA is
evaluating the possibility of issuing a letter indicating EPA's current disposition toward
properties where no current data suggest they are a source of contamination. However,
even such a letter would not rule out further investigation or cleanup, should new
information be discovered indicating that a property could be a source of contamination.
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0 Index No. 11

Several persons at the meeting raised the issue of small businesses and their financial
hardship, in doing Superfund work. One person said, "Does EPA consider a small business
person and their obligation to their employees to allow them time to create even tens of
thousands of dollars just to go ahead and say, "I guess you can walk?"...Do you consider
what a small business person goes through and allows in cash flow to do the investigation
to prove they're innocent? You talked about guilty before proven innocent. Exactly what
is it? Do you allow them time to go ahead and prove that before they go bankrupt? Do
you consider their needs and wants?"

Response:
The issue of small business impacts has been extremely common among Potentially
Responsible Parties because so many of the PRPs at IBW—South are small businesses.
This question is addressed later in this document under Section 5.3, "Financial Impacts
on Small Business."
This question also contains an element pertaining to "proving innocence." CERCLA
Section 107 provides that PRPs are liable for all work and costs associated with
responding to a release or threat of a release of a hazardous substance to the
environment, including investigation costs. In some cases, EPA has little information
indicating a release or threat of release of hazardous substances; a facility is
investigated because it used solvents. In these cases, a limited, simple screening
sampling may be all that is needed to resolve the question of possible contribution, and
EPA performs this screening, in most cases. If no VOCs are found, EPA generally
does not require such a party to pay for the screening.
However, if there is evidence of a release or threat of a release, based upon actual data
or other information, then all sampling costs are "costs incurred in responding to a
release or threat of a release of a hazardous substance." This is true even if the
sampling results in a determination that the remaining VOCs are not serious enough to
require an SVE cleanup.

0 Index No. 12

One person asked whether EPA would consider Phase I and Phase n audits done for the
real estate industry as screening samples to convince EPA that there was no further problem
with a property.
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Response:
EPA will examine data in audits and use them where appropriate and where they meet
EPA quality control standards. However, based on past experience, the data produced
by most audits cannot be used to support the needed conclusions. First, most audits do
not sample for soil gas, which EPA would require. Second, most audits take so few
soil samples that the results are inconclusive. Third, many such audits use field,
sampling, and laboratory methods that are improper and produce ambiguous results.
Fourth, most sampling methods are not properly documented and the results carry little
or no quality control documentation. Without such documentation, EPA cannot check
whether the samplers or the laboratory actually performed the work properly. Finally,
many such audits pass over critical existing data about past chemical use at a facility.

0 Index No. 13

One person asked how long the municipal wells in the area have been shut down, saying
that the City never notified the public of the wells being removed from service. The person
said that, based on her understanding, the Arizona Department of Water Resources and
water purveyors could turn the water back on at any time without notice. If there was a
period of drought, the purveyors could be blending and averaging and the public would
never know it The person asked whether EPA is going to notify the public if the wells are
turned back on.

Response:
The municipal wells and the Salt River Project (SRP) well in the IBW-South area have
not been used since approximately 1982. The City has obtained its water from sources
outside IBW-South. EPA has provided this information in community relations
factsheets for IBW for several years. If EPA became aware of the City again drawing
water from any of the wells for domestic use, EPA would inform the public of that
change by factsheets and other community relations activities.
Ideally, the groundwater at IBW would be cleaned so that all production wells could
again be used. In the meantime, EPA is encouraging the City and SRP to join EPA's
cleanup efforts rather that remaining indefinitely in a situation where they would have
to blend and average to be able to use the water.
EPA's involvement in a Superfund area in IBW-South does not change the City's legal
obligation under the Safe Drinking Water Act (SDWA) to supply water that meets
federal drinking water standards. These standards apply at the tap, not in the ground.
Under certain circumstances, blending and averaging are allowed under the SDWA as
long as the water at the tap meets the federal drinking water standards. Were the City
to again use the wells, EPA would inform the public of this change. It would then be
incumbent on the City to demonstrate to EPA's SDWA program that federal standards
were being met.
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2.2. Oral Comments at Public Meeting
The following comments were received at the public meeting during the comment period. In
a few cases, persons made comments during the question-and-answer period but they were
noted at the time as comments for the record. In either case, EPA "did not respond to such
comments at the meeting, as it had with questions, but is addressing them here.

0 Index No. 14
An unidentified speaker, in the course of questions, commented that "Motorola approached
EPA as to what to do about chlorofluorocarbons and they were advised to dispose of them
underground. Like, back in the 60s." This was identified as a comment to be addressed
later.

Response:

EPA did not exist in the 1960s, and EPA is unaware of any such advice given to
Motorola. Releases from Motorola are being addressed through action required for
IBW-North.

0 Index No. 15

This comment was received during the question-and-answer session at the public meeting,
but was marked at the time as a comment for response at a later time. The comment is
paraphrased.

Mr. Leibovitz stated that he spent a year trying to get a permit at the City of Tempe so
that he could put in a boiler for his dry-cleaning business. He stated that, during this time,
no one at the City ever told him not to start or operate his business in the area. Mr.
Leibovitz believes that the City and EPA had an obligation to tell him that this area was
under EPA investigation and that the chemicals he was going to use in his business were
the chemicals that were the subject of the investigation. He believes that the City should
have issued his boiler permit with a warning of "proceed at your own risk," and that EPA
should have told Tempe to tell business owners to "stay the hell out."

Mr. Leibovitz stated that everyone is looking the other way except EPA, who is now telling
people that dry cleaners are killing their children, and that no dry cleaners have died from
using PCE. He stated that he never did anything illegal or dishonest, didn't dump PCE, and
doesn't know how the PCE got into the ground at his facility.
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Response:
This comment is largely addressed by EPA's response to a question above in which
disclosure was discussed. EPA has no control over the City of Tempe or any other
party with regard to disclosure. EPA itself does not have the resources to follow all
real estate transactions and make sure that each buyer is fully aware of the Superfund
site. In addition, it would not be EPA's place to provide legal advice to a buyer as to
whether to purchase a property.

Ultimately, each facility owner must assume responsibility for knowing the legal
requirements that will pertain to his operation. Each buyer must assume responsibility
for obtaining information about a property, as necessary, before assuming any risks in
buying it Information about where Superfund activities are occurring and the results of
EPA's investigations is available to the public.
Moreover, buying property within a Superfund area such as IBW-South does not
necessarily represent an unacceptable risk to a buyer, even a VOC-user. There are
many users of VOCs in IBW-South whom EPA is not pursuing, because there is no
evidence that VOCs were released into their soils. At other facilities, there is direct
sampling evidence indicating that VOCs are present in the soils at significant levels.

EPA has not said that dry cleaners are killing people. Rather, there are some dry
cleaners in IBW-South that have VOCs in their soils, and these VOCs are potential
carcinogens that would represent a threat to public health if they entered the drinking
water supply.
We understand Mr. Leibovitz's position that he does not know how VOCs ended up in
the soil. Superfund is not a criminal law; it establishes civil liability. If there has been
a release of VOCs on his property, then Mr. Leibovitz could be liable for costs of
investigation and cleanup. EPA understands the financial impact that this liability may
have on Mr. Leibovitz, and as stated in response to other questions, is evaluating ways
to lessen this burden for small businesses.

0 Index No. 16

This comment was made by Mr. Leibovitz during the public comment period at the public
meeting. The comment is paraphrased.

Mr. Leibovitz stated that he has a dry cleaning business in Indian Bend Wash South, and
that he believes that EPA should have put the City of Tempe on notice to tell businesses in
the area that EPA was going to investigate the soil. He stated that a very dramatic lifestyle
change is imminent for him and for dry cleaners in the area because of the Superfund
Action, despite the fact that he believes he complied with all waste documentation
requirements.
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He stated that he believed that certain types of businesses, or businesses that use a certain
product, such as dry cleaners, were being singled out for action by EPA. He expressed
frustration that, unlike problems in the rest of his life, this Superfund problem was one that
he did not seem to be able to solve given his resources and efforts. He stated his
disagreement with Congress' decision to make the responsible party pay for Superfund
cleanups, and that the poor taxpayer shouldn't have to pay.

Mr. Leibovitz believes that dry cleaners and any other business where a "truck leaked" are
being characterized as "monsters" and that these parties are doing nothing wrong. He said
that the government is not going to change the law, and so the only way is for each
business owner to be warned before buying property.

Response:
It should be noted that EPA did not know as the investigation started which facilities
would have to be investigated, nor did EPA know how serious the groundwater problem
would turn out to be. There is 010 way that EPA or any other agency could have
predicted or known that Mr. Leibovitz's property would both come under investigation
and show VOCs in the soils, prior to Mr. Leibovitz purchasing the property. Again,
prospective owners must assume responsibility for obtaining information and assessing
their own risks under the law.
EPA does not believe it is true that all prospective buyers should "stay away" from a
Superfund area such as IBW—South. As we have said, there are many facilities within
IBW-South that are not sources of VOCs and are not bearing any liability. Not all
properties come with the same risk of future liability, even among VOC users. It
would not be appropriate for EPA or any other agency to declare a uniform "warning,"
which would be unwarranted for existing owners in the area, many of whom do not
have any contamination on their property.
EPA makes available information from the Superfund investigation, including the types
of chemicals that are being investigated, to anyone who asks, and then lets each buyer
decide for himself or herself.
The comment also mentions the debate over who pays for Superfund. Congress
decided to make liable those persons who either caused the problem or who own or
operate the property on which the problem exists.
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0 Index No. 17
Mr. Frye owns a dry cleaning business in IBW-South. He stated that his concern is with
regard to liability under Superfund. Mr. Frye believes that if there is contamination
between two adjacent properties, one or the other party will pay for it. Instead of thinking
in terms of only two people paying, he encouraged lawsuits against real estate people who
did not disclose that property was within a Superfund site, their insurance companies, and
the Cities. He believes that PRPs should join together in legal actions against these third
parties.

Response:
EPA has fully addressed the issue of EPA's approach in the case where contamination
exists on two neighboring properties. Responses pertaining to this comment are found
above, and below under "Other Common Concerns and Questions."
EPA has also addressed the issue of disclosure to potential buyers in this document.
EPA cannot provide advice >as to whom Mr. Frye may be able to sue. EPA would
again point out, however, that the IBW-South study area is a zone in which EPA is
looking for VOC sources and contamination. EPA has not declared all property within
IBW-South to be contaminated; and relatively few properties will actually be subject to
a cleanup. It is likely that most remaining non-industrial properties are not the sources
of any contamination.

3- Comments Received
at Public Meeting on Cards

0 Index No. 18

If using activated carbon as a treatment alternative, how will the generating facilities treat
and dispose of this material? Will it meet listing criteria? Also, during the groundwater
remedial phase of this program will pumped groundwater be considered a listed waste? The
classification of this (wastewater/carbon) material as a listed hazardous waste will certainly
increase disposal costs.

Response:
If the carbon is disposed of directly, it would be disposed properly as a listed hazardous
waste under the Resource Conservation and Recovery Act (RCRA). If the carbon is
regenerated by removing the VOCs for recycling, then the carbon can be reused and
would not be considered a listed waste once regenerated.
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EPA has not developed its cleanup proposal for groundwater. However, based on the
"contained-in" policy, groundwater contaminated with a listed waste would have to be
managed as a RCRA waste. The commenter is correct that costs for disposal of listed
wastes are often substantial.

0 Index No. 19

EPA has specific requirements for SVMW construction standards. Regarding the SVE, will
individual sites have the opportunity to select their own SVE option, whether it be carbon,
catalytic, or thermal units?

Response:
The type of SVE treatment option selected will be subject to EPA approval as part of
the remedial design plan. However, in cases where more than one option would be
equally effective, and the PRP would carry out the work, EPA would give extra weight
to the preference of the PRP.

0 Index No. 20

Regarding the original Plug-in Criteria:

1. Will each site have its own Plug-in Criteria based on site-specific conditions?

2. How may site-specific Plug-in Criteria differ from federal MCL and/or state HBGLs?

3. Can the EPA, or will the EPA, notify [PRPs] of their cleanup level requirements in
writing or will the EPA use some sort of rule-of-thumb approach?

Response:
1. The Plug-in Criteria are numerical limits on cancer risk and non-cancer risk. There

is also one criterion based on federal water standards. These numbers are fixed and
are the same for all facilities. If any one of the criteria is exceeded, the facility
plugs in. The same Plug-in Criteria could be exceeded by a number of varying site-
specific conditions. Therefore, while the Plug-in Criteria do not vary from facility to
facility, the actual conditions resulting in exceedance of the criteria will vary.
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2. Only one of the criteria is based on water standards. The other criteria are based on
risk calculations. Whichever is more stringent (risk or water standards) in any
particular case will govern the decision on whether to plug in a facility.

Important: the criteria do not represent limits on the final groundwater concentration,
as this soil cleanup cannot control VOCs that are already in the groundwater today.
Rather, the criteria set a .limit on how much extra VOCs a facility may add to the
groundwater over time. This is called "source control."

3. The cleanup criteria, risk calculations, and process for determining whether site-
specific conditions warrant cleanup are all pre-determined in EPA's proposal. Once
the levels of VOCs are obtained for a facility, the risk can be calculated and
compared to the pre-set criteria.

4. Written Comments Received
During Public Comment Period

4.1. Written Comments from Individuals

0 Index No. 21
Donn Frye: My name is Donn Frye. I am the president of the family-owned dry cleaning
business, Prestige Cleaners. Prestige opened for business on June 1, 1964, currently has
eight locations, and employs about 100 people. Prestige has been named a PRP at a
location at 128 Siesta Lane, Tempe, Arizona. Prestige operated a drycleaning, laundry, and
drapery facility at this location from February 1987 to September 1988. We are now being
required to perform a remedial investigation to see if we might have contributed to soil and
groundwater contamination. This investigation is not limited to the property where we
operated but includes testing at adjacent property; additionally, wells downstream from our
site have to be constructed and monitored. We have been cooperative with the EPA from
the onset, but now find the extent of testing as well as the timing of how quickly the testing
has to be completed will financially jeopardize our small business. I ask that the EPA
balance the desire to demonstrate timeliness in resolving this issue with the common sense
not to put another small company out of business, at which point the funding to do any
work on the Siesta Lane site would stop completely.
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Response:
EPA is aware of the financial burdens that Superfund investigation and cleanup may
place on small businesses, and it is not EPA's intent to bankrupt small businesses. The
Superfund law does contain broad provisions of liability, and EPA will still seek
contributions from liable parties. However, EPA is examining various approaches that
could be used to ease the burdens that small businesses face. The Plug-in Approach in
EPA's proposal is one result of such efforts. Under the Plug-in Approach, in most
cases the PRP is freed from having to pay for a feasibility study and the costs of
separate remedy selections at each facility. Other approaches, such as timing
arrangements, cost settlements, and strategies to enhance the benefits of economies of
scale, may be possible.
At the same time, it should be noted that EPA would be remiss to postpone work in
many areas. For example, some groundwater monitoring wells are needed immediately
to give EPA a composite picture of the groundwater situation and allow for EPA's
groundwater proposal. Likewise, where very high levels of soil gas contaminants exist,
it may be critical to remove them before they reach groundwater and become much
more difficult and expensive to remove. Nonetheless, EPA will continue to work with
PRPs fairly and in a manner that complies with the law.

0 Index No. 22

Mark Grenard: I would prefer to see GAC or resin-based systems used at the present
sites as their contamination levels do not appear to be the same as Unidynamics out at PGA
which went to thermal oxidation due to contamination levels double previous tests in 1991.

I would also like to know why resin-based systems are not mentioned as an alternative in
the BSD or the EPA handout for IBW-South given their flexibility and I would assume
based on Jeff Dhont's [EPA Remedial Project Manager] verbal description reduced cost
compared to GAC systems in terms of hauling and disposal fees. Thank you for your help
in explaining the process to date at the site.

Response:
Catalytic oxidation and thermal oxidation systems are proposed in addition to
adsorption-based systems (carbon or resin) because under the Plug-in Process, we do
not know the maximum levels that we will find until we investigate the suspect
facilities thoroughly. Already we have found levels in soil vapor sampling at two
separate facilities in IBW-South that exceed 9,000 ug/1 and 12,000 ug/1, TCE and
PCE, respectively. The second of these was a surface soil gas sample and is likely to
indicate even higher levels at depth.
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Therefore, it is not accurate to imply that only low levels of soil gas contaminants exist
at IBW-South.. While GAG or resin systems may be effective even at these levels, it
may prove more effective and cost-efficient to employ oxidation in these cases. In
contrast, there are likely to be several facilities with lower levels where granular
activated carbon (GAG) or resin would be more appropriate (See Chapter 3 of the
Feasibility Study). All proposed types of treatment can be designed to be effective and
safe.
While resin-based systems are not directly mentioned in the Proposed Plan (GAG is
stated as the prototype of a class of treatments called "adsorptive" in the Plan text), the
Feasibility Study describes resin systems along with GAG. Resin-based systems could
be used at IBW-South as part of system design. Mr. Grenard is correct that the resin-
based systems may save money in the handling of spent carbon. However, the removed
VOCs must still be properly handled and disposed and the cost of the two systems are
not identical (resin systems commonly use a desorb cycle that requires an energy input).
Therefore, whether total cost savings is achieved would depend on the vendor of the
technology and the circumstances at a particular facility.

0 Index No. 23

Philip G. Kauffman: The property I own is in the Indian Bend Wash South Superfund
site, as described in the Arizona Republic newspaper today. My official notification from
you asking for public comment, came from having read the above newspaper. By accident
I saw that you were interested in getting public comments, and that they must be
postmarked by this Wednesday.

I have owned the above property since 1982, and do not know of any environmental
problems. Obviously, if there is a potential problem to our groundwater, repairs need to be
done. According to the newspaper, it will cost between $700,000 and $1.9 million to clean
up each site.

I am retired and rely on the little income I get from renting this property. I do not have
any funds to pay for cleanup. If you sue me, I will have to give up the land, give up my
house, live in the streets, and then you will have my possessions.

I hope this approach makes you happy.

Response:
EPA is not targeting all properties within IBW-South for a cleanup. Among thousands
of parcels of property, EPA is focusing its efforts on those few properties that are or
could be sources of the contamination that has been found in groundwater.
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If you own land on which no chemicals have ever been used and no releases of
hazardous substances have ever occurred, then it is highly unlikely that EPA would
seek to take Superfund action there. While the cost figures cited in the newspaper are
essentially correct, they will apply to those parties of whom EPA requires a cleanup,
not to every party who owns property within the Superfund study zone.

4.2. IMC Magnetics Corporation
(Body of letter reproduced in entirety; indices added)

IMC is in general agreement with the approach to the application of soil vapor extraction
(SVE) to the cleanup of volatile organic compounds (VOCs) from soil in the Indian Bend
Wash, South Area (SIBW). We understand that the proposed plan is designed to expedite
the soil cleanup by bypassing a feasibility study and the site specific decision process at
each facility. EPA has determined that soil conditions are sufficiently uniform across the
EBW-South area and are amenable to SVE technology such that other alternatives for VOC
cleanup need not be ^considered at each facility. IMC agrees that expediting cleanup is
desirable and takes this opportunity to suggest ways in which soil cleanup can be expedited
even further.

Plug-in Criteria (Indices No. 24 and 25)

0 Index No. 24

EPA proposes to determine whether VOCs at a facility exceeds the Plug-in Criteria by
applying the VLEACH model. There may be instances where the VOCs are present in the
soil at concentrations sufficiently high to be of concern to the facility owner that plug-in
could be voluntary without extensive soil gas monitoring and application of VLEACH.
IMC recommends that voluntary plug-in be available to those owners of facilities that deske
to expedite VOC remediation at their sites.

Response:

EPA does not believe that "voluntary plug-in" would expedite VOC cleanup
significantly. Monitoring and VLEACH are not used solely to determine whether plug-
in should occur. Even if plug-in were "voluntary," depth-specific soil vapor monitoring
wells, in conjunction with surface soil gas samples, would still be required to (1)
properly design the SVE system, (2) properly site the SVE extraction wells, (3) properly
decide on the offgas treatment that is appropriate, and (4) to monitor the SVE cleanup
to ensure its effectiveness.
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In addition, VLEACH would still be necessary to determine when cleanup standards
have been met. VLEACH (or equivalent EPA-approved modeling) is a part of the
selected remedy, and is used to compare soil gas levels with the health risk-based Plug-
in Criteria. Therefore, the supposition that voluntary plug-in would remove the need
for monitoring or the application of VLEACH is incorrect.
Under the voluntarily plug-in proposed by IMC Magnetics, the party involved would
have to agree to operate SVE until all cleanup levels were achieved and EPA would
still require installation and sampling of soil vapor monitoring wells, and proper
application of the process in the ROD, including VLEACH, to ensure that the cleanup
was appropriate, complete, and effective.

0 Index No. 25
At some facilities, it may be expedient to have a phased plug-in. For example, based on
available data, there may be one or more areas within a facility where VOC concentrations
are sufficient to trigger plug-in either on a voluntary basis or on the application of a vadose
zone transport model such as VLEACH. Also there may be other areas within the facility
for which further data may be necessary before the need for SVE can be determined. By
allowing a phased plug-in, soil cleanup could be expedited in those areas where cleanup is
clearly needed or prudent without waiting for a complete characterization of VOC
contamination over the entire facility. IMC recommends that EPA incorporate the concept
of phased plug-in at such facilities. The intent and objective of phased plug-in would be to
expedite VOC remediation.

Response:
Assessing a facility for plug-in in phases would already be possible under the current
proposal without adding a formalized administrative reference to "phasing." However,
it would only be used at EPA's discretion under the proper circumstances.

Cleanup Confirmation (Indices No. 26 and 27)

0 Index No. 26

Except for indicating that SVE systems will operate until VOCs in soil no longer exceed the
Plug-in Criteria, EPA has stated that additional requkements will be introduced in the ROD
to ensure that VOC levels in soil are reduced to acceptable levels. These requkements
should be open to public comment prior to inclusion in the ROD.
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Response:
The "additional requirements" referred to pertain to sampling and SVE operations time
and may be necessary because, even after cleanup standards are set, there must be a
definition of when cleanup standards have been met. It is insufficient to declare
cleanup complete based on a single sampling showing levels below the cleanup
standards. This is because there could be a statistical or temporal fluctuation in the
data, and also because VOCs levels may rise after SVE is shut down due to diffusion of
VOCs from less-preferential flow zones. Therefore, there must be a certain number of
samplings showing levels below the cleanup levels before SVE can be shut down.
Subsequently, there must be a certain number of samplings after SVE is shut down that
prove that levels are not rising again. As an example, EPA may require roughly two
quarters of data indicating cleanup levels are met, followed by one year of post-
shutdown data indicating levels have not rebounded, but this may vary from site to site.
Typically, the specifics of these requirements are established in the remedial design
plan, which is subject to EPA approval.

0 Index No. 27

It is conceivable that details of cleanup confirmation will depend on site-specific conditions
and will differ among facilities and among sources within a facility. Procedures for cleanup
confirmation should be based on site-specific conditions and on information developed in
the remedial investigation and during the SVE program. As with a phased plug-in,
components of the overall site SVE system at various locations could be phased out as
cleanup progresses.

Response:
As already mentioned, there will be some pre-determined standards for determining
cleanup confirmation. Other factors, as IMC Magnetics points out, arise from site-
specific conditions, and these will be addressed by the EPA-approved design plan for
each SVE system.
The proposal already contains, in essence, the concept of a "phase-out" of locations
within a site. As shown in Appendix C of the Feasibility Study, each soil vapor
extraction well defines a "polygon," or area to which one run of VLEACH applies. If a
facility contains multiple polygons, some may reach cleanup standards before others.
These may shut down while the others continue SVE.
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4.3. Gateway Area Coalition

0 Index No. 28
Some improvement in the notification to concerned residents of public meetings and other
informational sources is needed.

Response:
EPA shares Gateway's concern that we reach and inform as many people as possible
when public meetings are held or when important information becomes available.
CERCLA and the Superfund regulation, the NCP, direct EPA to keep the public
informed and to solicit public participation. These are EPA's goals, and a strong public
turnout and involvement at public meetings is our preference.
For this proposal at TBW-South, EPA published notices over two days in two major
local newspapers, issued press releases to most newspapers and the television media,
issued more than 1,100 factsheets to interested parties, informed and encouraged
dissemination by local and state officials, arid made reach-out calls and held separate
meetings for citizen groups and potentially responsible parties.
We believe many of the ideas presented to EPA by Gateway and other groups are
excellent and are worthy of trying, where EPA's budget will permit We are evaluating
most closely the idea of running radio and/or T.V. interviews or spots on news
programs, and the idea of having cities place a notice in utility bills. While EPA was
not able to implement these ideas before the close of the public comment on this
proposal, we will seek to implement them, where practical and possible, in future
community relations activities at this and other Superfund sites.

0 Index No. 29

Enforcement procedures have not always been strict enough to protect the public, especially
where follow-up monitoring to assure that strict compliance with the agreed-upon remedy is
(not) met.

Response:
Gateway's opinion on this matter is noted. To clarify, EPA signs a Record of Decision
(ROD) to legally establish what (and in the case of this cleanup, where) the remedy will
be. The ROD does not establish who will actually construct and operate the cleanup.
This could be either a private party or EPA itself.
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In cases where a private party (rather than EPA) will be constructing and operating the
cleanup action, EPA uses either administrative orders or consent agreements with the
private party. Such enforcement instruments require that the private party carry out the
cleanup in accordance with the requirements in the ROD, and there are penalties for
failing to do so.

EPA intends to use these enforcement instruments to ensure proper implementation of
the remedy if private parties carry out the cleanup work. Gateway also is concerned
that follow-up be made once the cleanup starts to ensure that the requirements of the
ROD are not violated. EPA would do this as part of its oversight of the cleanup.

0 Index No. 30

A comprehensive look at all the risks to the public should be included.

Response:
EPA believes that its risk assessment for the VOCs in soils'at IBW-South addresses all
plausible risks from the VOCs that will be the subject of the cleanup.
It is important to note that there are many potential risks to the public from a variety of
factors (air pollution, pesticides, ultraviolet rays, food additives, second-hand smoke,
etc.). While these are real risks that are not to be ignored, the purpose of a Superfund
risk assessment and the Superfund program is to identify and evaluate those risks
associated with an uncontrolled release of a hazardous substance within a particular site,
and reduce those risks to safe levels by way of a remedy (a cleanup).

0 Index No. 31

Did you look at the sewers even when the wastes entering them was "permitted?" It still
affects the residents. With your oversight comments in hand we as citizens can start to
change the permit system.

Response:
From the context of EPA's meeting with Gateway, EPA assumes this comment refers to
VOCs that are discharged into the sewer system by businesses, usually under permit by
a city which is in turn bound by federal regulations under the Clean Water Act. The
permit sets limits on the amount of VOCs that can be discharged, which then flow to
the local treatment plant. While the sewer lines are intact, Gateway's concern is that
the VOCs may be backing up into people's homes through their sewer hookups.
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EPA has not considered the sewers as part of its Superfund cleanup for IBW-South.
There are two reasons for this. First, EPA believes such a scenario is unlikely. The
trap systems that keep nuisance-smelling sewer gas out of homes would also keep
VOCs out of homes. EPA has received no complaints of odors or widespread or even
limited health effects, or any other evidence that would indicate such an occurrence in
the IBW-South area. While there is no direct sampling of homes and therefore no
direct data, EPA does not believe that VOCs in intact sewer lines are entering homes in
IBW-South. Accordingly, we do not believe persons are exposed to VOCs by this
route.
Second, even if this were occurring, we do not believe it would be regulated by
CERCLA. If the sewer lines were leaking in a particular location, and were con-
taminating soils and groundwater with VOCs, such an uncontrolled release might be
subject to Superfund cleanup. However, with an intact sewer system, the issue is with
the levels of ongoing controlled release of VOCs that are allowed under other laws
governing such releases. If this were considered a Superfund problem, the entire sewer
system of the Phoenix valley would have to be declared a "Superfund site."
Subsequently, the "cleanup" needed would be to regulate the ongoing flow of VOCs
into the sewer system, an action already addressed by other laws and programs. This
would not be a problem that Superfund was designed to address.
If Gateway has evidence of such an effect in the Tempe area, we strongly recommend
that it be presented to the City Department of Public Works, and the City and County
Health Departments. In addition, it should be presented to EPA's Wastewater Program.
We can assist by passing information along and providing Gateway with the appropriate
contacts.

0 Index No. 32

We feel that the response time between the public meeting and the end of the public
comment period is too short. It again gives us too little time to use the libraries since they
are, at best, difficult to access.

Response:
Based on Gateway's and others' concerns, and a request sent to EPA in writing, EPA
extended the public comment period by 31 days to August 14, 1993.
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4.4. Arizona Department of
Environmental Quality

The State of Arizona, in a letter to EPA dated July 22, 1993, has stated that it considers the
Feasibility Study acceptable, but issued the following comments (Indexes No. 33 through
36) pertaining to Appendix B, "ARARs Analysis for the SVE Remedial Action, IBW—
South."

0 Index No. 33

Appendix B: If the surface of a landfill is affected by the proposed remedy, monitoring and
pollution control devices may be required. (Arizona Revised Statutes §49-764).

Response:
ROD Section 8.5 directly states EPA's intentions with regard to subsites situated on
landfills. As stated there, monitoring would be necessary in some cases.

However, EPA has reviewed ARS §49-764 and determined that its provisions are not
substantive cleanup standards and therefore cannot be ARARs (53 Federal Register
51443). ARS §49-764 provides an administrative procedure by which applicable
substantive requirements may become effective through issuance of an order by the
Director of ADEQ.

0 Index No. 34

Table B-l: "Maricopa County Air Quality Rules" should read, "Maricopa County Air
Pollution Control Division Regulations." Also, "Arizona Statutory Code" should read,
"Arizona Revised Statutes."

Response:
Comment noted. The ARARs section and other sections of the ROD reflect these
changes in reference to the County agency, accept that "rules" continue to be used as a
synonym for "regulations."

0 Index No. 35
Table B-l: The reference to "Lakes Bill" needs clarification.
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Response:
The ARARs section of the ROD will remove this reference. The Lakes Bill is not an
ARAR for the purposes of this remedy.

0 Index No. 36

Table B-2: Should l,l,2-Trichloro-2,2,l-Triflouroethane be written as 1,1,2-Trichloro-1,1,2-
Triflouroethane?

Response:

The original compound is correct; it can also be written as 1,1,2-trichloro-1,2,2-
trifluoroethane. The compound indicated in the comment as the possible correction
does not exist.

4.5. Arizona Public Service Company
0 Index No. 37

Page 1-4 (Sec. 1.3.1)

The boundaries of a superfund site have significant impacts on property owners and
facilities located within the site boundaries. Location within a superfund site can depress
property values, marketability of properties, and intensity and type of regulatory oversight.
The Operable Unit Feasibility Study (OUFS) states that the study area boundaries are not a
legal definition and the actual extent of contamination defines the boundaries of the
Superfund Site. The current EBW Boundaries represented on numerous drawings and maps
are the study area boundaries, not the actual site boundaries. What are the actual legal site
boundaries as they exist at this time? Because of the impacts on property owners and
facilities within superfund sites, it may be more appropriate to use boundaries that reflect
the legal definition of the superfund site.

Response:

EPA's response to the property-related issues of site boundaries and property values are
also discussed in Section 5.2 of this Response Summary. Section 300.5 of the National
Contingency Plan ("NCP"), the regulations required by CERCLA, Section 105, define "on-
site" as "the area! extent of contamination and all suitable areas in very close proximity to
the contamination necessary for implementation of the response action."
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Because Focused RI work and the groundwater RI work are not complete at IBW-South,
the exact areal extent of contamination within the study boundary is not known. EPA is
authorized to investigate contamination whether it is onsite, offsite, within a "study
boundary," or outside it. If contamination is found at a location where it was unknown
before, the site boundaries expand to incorporate that location. Site boundaries change
without an administrative action by EPA.

EPA has stated that not all properties within the study area boundary can be considered
contaminated. EPA cannot identify the exact limits of contamination throughout all of
IBW-South at this time. However, Focused RIs and the groundwater RI will determine the
extent of contamination prior to the execution of each remedial action. "Onsite" will be the
contaminated area and adjacent areas in proximity to the contamination necessary to carry
out each remedial action. Those areas where no contamination is present (and therefore no
remedial action is necessary) may be considered "offsite."

0 Index No. 38

Page 1-4 (Sec. 1.3.1)

EPA states that some properties in IBW-South may contain metal C waste. What is metal
C waste?

Response:

"Metal C" is a typographical error, and should read "metal".

0 Index No. 39

Page 1-8 (Sec. 1.3.3)

Figure 3 lists facilities planned to perform focused RIs. Publishing this list has significant
impact on those facilities included in the list. APS recommends that EPA publish a list of
facilities where no further action is required after the focused RIs are complete.

Response:

The title on Figure 3 was incorrect, and this is noted in the ROD. Figure 3 shows facilities
that EPA has begun investigating or from which it has obtained information. The actual
number of facilities undergoing full Focused RIs will be less than the number of facilities
on Figure 3. Many facilities will be screened out without requiring a Focused RI.
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At those subsites for which a Focused RI is performed, the result of the Focused RI and
comparison with Plug-in Criteria will be published regardless of whether the subsite
requires the remedial action. Therefore, such "no further action" determinations will be a
matter of record.

0 Index No. 40

Page 1-10 (Sec. 1.3.4)

EPA states that groundwater contamination in the IBW-South groundwater is difficult to
trace to its original sources. However, review of the IBW-South groundwater data indicates
a strong signature of groundwater contamination immediately down gradient of identified
sources.

Response:

EPA agrees that there appears to be a signature of VOC contamination downgradient of
certain identified sources. The signature is stronger for some sources than others.
Nonetheless, tracing sources and ensuring that all contributing sources are identified is
complicated by the complexities in the hydrogeology and contaminant transport pathways.

0 Index No. 41

Page 1-11 (Sec. 1.4)

EPA states that soil investigations will generally consist of two components: 1. EPA
Performs a PPI and if the results Indicate that the facility warrants more investigation then,
2. EPA issues an administrative order requiring PRPs to perform a Focused RI. It is
unclear what mechanisms EPA is using to encourage voluntary compliance and cooperation
and when an Administrative Order will be issued.

Response:

The enforcement mechanisms to be used to execute a remedy are not selected by a Record
of Decision. While the FS mentions the administrative order because it is the most likely
mechanism, there is nothing to prevent EPA from using other mechanisms as appropriate
and allowed by law.
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EPA will consider the use of voluntary compliance without enforcement actions at its sole
discretion. EPA will also consider whether such an approach is in the public interest and
protective of the environment. EPA encourages compliance and cooperation, whether or
not an Administrative Order is issued. If a responsible party is fully compliant and
cooperative with EPA, then that party's work will be completed in a timely fashion with no
penalties to that party, whether the work is voluntary or under an Administrative Order.

0 Index No. 42

Page 1-23 (Sec. 1.6.5)

The description of how plug-in of a subsite will be documented is unclear. How
specifically will EPA document subsite plug-in? What is the relationship between the ROD
and public notice of the decision tree process results?

Response:

The manner in which EPA will plug in a facility and notify the public is specified in
Section 8.3.3 of Part II of the ROD.

0 Index No. 43

Page 5-8 (Sec. 5.4.1)

APS supports EPA's efforts to streamline the process to achieve remediation. In particular,
we agree that it is not necessary for a site to be fully characterized prior to developing the
site profile and beginning the plug-in process.

Response:

Comment Noted.

0 Index No. 44

Page 5-10 (Sec. 5.4.1)

EPA states that a cleanup time of roughly 5 years will be used for a basis of comparison to
determine use of SVE technological enhancements. APS encourages EPA to consider a
cost benefit analysis to make this determination, rather than relying on an arbitrary time
period.
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Response:

EPA has not stated that technological enhancements cannot be used when cleanup is
projected to last less than 5 years. If a potentially responsible party believed, by virtue of
a cost-benefit or other analysis, that an enhancement would be preferable even though
unenhanced SVE could reach cleanup in less than 5 years, EPA would still consider the use
of the enhancement.

With regard to projected cleanup times in excess of 5 years, EPA has specified the 5 year
guideline as a point of departure for considering enhancements. EPA considers 5 years
reasonable for achieving remediation by SVE in most cases at EBW-South. Protectiveness
of human health and the environment must be considered in addition to cost when
considering the length of cleanup times. Given the range of costs attributable to the
enhancements (0.5-2.5 times the unenhanced costs), and the difficulty in quantifying the
"cost" to the environment due to long cleanup times, EPA believes that the consideration of
enhancements, as appropriate, for projected cleanup times in excess of 5 years is still
appropriate. EPA will consider cost-benefit analyses submitted by outside parties, and may
decide in a particular case not to use enhancements even if the unenhanced cleanup time
would exceed 5 years.

0 Index No. 45

Page 5-11 (Sec. 5.4.2)

EPA states that other contaminant transport models will be acceptable to EPA. What other
models has EPA accepted or would EPA consider accepting?

Response:

The model selected in this remedy for making plug-in and cleanup determinations is the
VLEACH model, unless another equivalent model is approved by EPA for use at IBW-
South. No models other than VLEACH are approved at this time. EPA is not prepared to
identify other models that it may consider in the future. EPA is currently working on
updated versions of VLEACH itself, which may be used as soon as they are approved.

0 Index No. 46

Page 5-14 (Sec. 5.4.2.2)

Soil gas sampling locations can be established on an appropriate grid in a workplan.
However, implementation of the workplan is always affected by actual field conditions and
sampling locations may have to change as a result. In particular, in SIBW-South, cobbly
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subsurface conditions can significantly influence the success of placing subsurface soil gas
probes. Facilities should be allowed flexibility to respond to field conditions.

Response:

EPA agrees that flexibility is sometimes required to respond to field conditions. In
particular, it may not be possible to collect samples at some sample points on a planned
grid due to field conditions. EPA would allow for such conditions, as appropriate, in
approving plans and under its oversight of field work.

Responses to APS on the Interim Risk Assessment

0 Index No. 47

Page A-6 (Section A.2.3)
"*

Page A-6 states that the reasonable maximum exposure (RME) scenario is developed by
combining several 90th or 95th percentile estimates of exposure variables with the 95%
UCL of the exposure concentration. It appears that this approach for evaluating potential
risks at individual OUs represents a theoretical upper bound estimate (TUBE) analysis. A
TUBE analysis, as defined by EPA, results from combining several upper-bound estimates
of exposure and toxicity to produce estimates of potential risk that far exceed what may
reasonably be expected to occur in reality, often exceeding the 99.99th percentile.

Recent EPA Guidance for Exposure Assessment (57 F.R. 22888) specifically cautions
against using such a TUBE analysis in risk assessment. Rather than a TUBE approach,
EPA recommends using simulation modeling, such as Monte Carlo, to estimate RME
exposures and risks. APS believes that TUBE analysis may result in an overly conservative
representation of potential risks, which could result in unnecessary remedial action.
Therefore, APS supports the EPA recommendation of using simulation modeling.

Response:

The intent of the Reasonable Maximum Exposure (RME) scenario is to estimate a
conservative exposure, one that is above average but still within the range of possible
exposures.
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EPA Region IX supplemental guidance (U.S. EPA, 1989, Risk Assessment Guidance for
Superfund. Human Health Risk Assessment. U.S. EPA Region IX Recommendations, as
cited in Appendix A of the Feasibility Study, Admin. Rec. No. 1599) for risk assessments
implements the RME scenario by using a combination of 90-95th percentile values for
contact/intake variables, mean body weight value and the 95 percent upper confidence limit
(UCL) of the arithmetic mean contaminant concentration (note that the 95 percent UCL was
not used, as described below).

Specific formulations of the exposure parameters were:
• Drinking water intake rate: 2 liters/day, the 90th percentile value for the U.S.

population, and close to the historical recommendation for drinking water
requirements by health professionals

• Exposure frequency: 350 days/year; insufficient data available for determining a
distribution of days/year spent at a residence. This value is based on an assumption
of 15 days/year away from the residence

• Exposure duration: 30 years, the 90th percentile value for duration at one residence
for the U.S. population

• Inhalation rate: 20 m3/day: insufficient data available to estimate a distribution of
values; parameter obtained from a time-activity level study developed through a
consensus of experts

• Body weight: 70 kg, median (50th percentile) value for an adult1

• Exposure concentrations in air and water: Based on computer modeling.
• Slope factor: 95 percent UCL on the dose-response slope

The parameter distributions are characterized in different fashions. Therefore, estimating
the distribution of risk with the parameters as formulated, as APS suggests, would not be
appropriate.

While APS argues that EPA has presented a TUBE analysis, this is not the intent of the
exposure scenarios in the risk assessment. The TUBE is a type of bounding estimate used
to eliminate pathways from the risk assessment that are not significant.

The plug-in nature of the remedy does not involve a TUBE analysis because: 1) the
significance of exposure pathways at any particular site would not be known until after
exposure concentrations have been modeled, and 2) a conservative methodology for
estimating exposures is reasonable to ensure that the remedy applied to VOCs-in-the-vadose
zone is permanent.

that use of adult values for intake and body weight can underestimate exposures,
since intake to body weight ratios for children generally are greater.
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Also, EPA states that "the TUBE is calculated by assuming limits for all of the variables
used to calculate exposure and dose that, when combined, will result in the mathematically
highest exposure or dose (highest concentration, highest intake rate, lowest body weight,
etc.)." This statement does not characterize any of the exposure variables used in the risk
assessment
APS states that EPA recommends use of simulation modeling, such as Monte Carlo
analysis, to estimate RME exposures and risks. The Monte Carlo technique is one method
recommended by EPA for characterizing uncertainty in estimated exposures. A Monte
Carlo simulation can produce a distribution of exposures, from which statistical estimators
can be selected (such as the 50th percentile, or 95th percentile of the distribution).

EPA cautions that unless a great deal is known about exposures or doses at the high end of
the distribution, simulated distributions may not be able to differentiate between bounding
estimates and the high-end estimates of exposure. This raises questions about the extent to
which collection of additional data on exposure parameters would be sufficient, within the
constraints of available resources, to sufficiently refine the exposure estimates. A further
concern, beyond cost of the analysis, is that development of such refined exposure and risk
estimates for individual subsites may result in insufficient overall protection of groundwater
from VOC migration from the vadose zone.

While EPA shares APS's concern that a TUBE analysis could result in an overly
conservative estimation of potential risks, the TUBE approach was not used in the risk
assessment More accurate estimates of exposures and health risks could result from
applying Monte Carlo techniques; however, it is unlikely that these estimates would
significantly influence the nature of the plug-in decisions to be made in the ROD.

0 Index No. 48

Page A-6 (Section A.23)

Before statistical parameters, including the 95% upper confidence limit (UCL) can be
calculated, several decisions must be made with regard to the data; these include 1) the
method for determining the shape of the distribution of the data, which determines which
95% UCL equation to use; 2) how non-detect (ND) samples will be treated, including how
data containing greater than 10-15% NDs will be evaluated (using one-half the detection
limit is not appropriate when the data contain more than 10-15% NDs); 3) whether potential
hot-spots will be evaluated separately; and 4) how data from multiple sampling events (e.g.
more than one round of groundwater sampling) will be combined. Oftentimes, the manner
in which data are evaluated can have a profound influence on the final conclusions of the
risk assessment.
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Response:

Exposure concentrations in drinking water and air in the risk assessment will not be based
on a 95 percent UCL. Exposure concentrations will be estimated from vadose zone
transport modeling, which will use soil gas concentrations taken from soil vapor monitoring
wells as input data. Approximately three points will be available from each soil vapor
monitoring point at the time a plug-in determination is made. This number of data points
is not sufficient to allow for the use of a UCL approach. Instead, the maximum soil gas
detection that meets laboratory QA/QC requirements generally will be used as modeling
input.

As specified in Section 8.3.3 of Part n of the ROD, EPA will accept comments from the
public pertaining to the subsite-specific use of data in the Plug-in Determination at the time
that a subsite plugs in to the remedy.

0 Index No. 49
Page A-15 (Section A.3.4.2)

The text states correctly that calculating a hazard index for all chemicals without regard to
target organ or mechanism of effect overestimates potential non-carcinogenic effects. EPA
Risk Assessment Guidance for Superfund states that when hazard indices calculated in such
a manner exceed the target Hazard Index of 1.0 (termed here as the Plug-In Criterion),
organ specific hazard indices should be calculated. The approach presented in Appendix A
does not include such a contingency. Therefore, risk management decisions should not be
based on potential noncarcinogenic effects unless additional refinement of the approach is
conducted.

Response:

The risk assessment approach in the templates has been revised to provide for calculation
of hazard indices segregated by target organ or critical effect in cases where a hazard index
calculated initially from all chemicals exceeds 1.0.

0 Index No. 50

Page A-23 (Sec. A.4.2)

EPA states that a future residential land use scenario is assumed for evaluation of VOC
exposures in air because of the uncertainties associated with future development at the site
and the length of time required to "determine the need for plug-in at all subsites." This is
not self-evident. There appears to be no reason why both a residential and a
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commercial/industrial scenario cannot be evaluated simultaneously. The information gained
from including this scenario may prove useful in determining the need for cleanup.

Response:

EPA believes that a uniform residential scenario is appropriate because it will: (1) be
protective under likely future residential development, (2) be protective of persons living in
existing scattered homes within the commercial areas, (3) provide flexibility in future land
use options, and (4) ensure that the Superfund cleanup actions are permanent.

Because of the scattering of residences within the commercial zones, selection of a rule to
differentiate the use of commericial and residential scenarios would be difficult and likely
inappropriate. Further residential development is likely given the planned flood protection
for the area.

If residential development occurs, remedial actions completed under a commercial/industrial
("C/I") scenario may no longer be adequately protective of human health. Therefore, unless
future land uses were limited to C/I, cleanups previously considered complete and
permanent would have to be considered incomplete. SVE systems then would have to be
reassembled and reactivated. Given the likelihood of current and eventual residential
proximity, the C/I scenario is not appropriate.

0 Index No. 51

Page A-24 (Sec. A.4.4)

In two locations it is stated that either residents or workers could be exposed to site-related
VOCs through inhalation of air. Although residents would likely be at higher risks (because
of the longer exposure time and duration), this would support the contention that both
receptors be evaluated.

Response:

EPA believes a uniform residential scenario is appropriate for reasons given in the last
response. EPA believes this will provide the greatest flexibility in future land uses. As
APS points out, residents would have a longer exposure time and duration. This would
outweigh workers' higher inhalation rate in calculating exposures of the two types of
individuals. Therefore, the residential scenario is the more protective of the two scenarios
for both types of individual.
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0 Index No. 52
Page A-27 (Section A.4.4.3)

The inhalation rate assumed for adult residents (20 m3/day) for evaluation inhalation risks
associated with VOCs in ak is based on a 24 hour per day exposure. Assuming residents
stay at their homes for this length of time is unreasonable. An estimate of 16 hours/day
would be more reasonable.

While at a residence, a person may spend a portion of their time indoors and a portion
outdoors, It is unclear from Appendix A if concentrations were estimated for both indoors
and outdoors. If not, then this supports our contention that an estimate of 16 hours/day
would be more reasonable.

Response:
The time-activity study performed by EPA in 1990 in developing the inhalation rate used
for the risk assessment was based on the time-use/activity level data reported in the
"Development of Statistical Distributions or Ranges of Standard Factors Used in Exposure
Assessments" prepared by the EPA Office of Health and Environmental Assessment
(OHEA). The data were used to calculate an RME inhalation rate for both the residential
and occupational settings as follows:

• The time-use/activity level data reported by OHEA were analyzed for each
occupation subgroup.

• The data were divided into hours spent at home vs. hours spent at the workplace
(lunch hours spent outside of work and hours spent hi transit were excluded).

• The hourly data were subdivided into hours spent indoors vs. outdoors.

• The corresponding activity level was assigned to each hour and the total number of
hours spent at each activity level was calculated.

• For time spent inside the home, 8 hours per day were assumed to be spent at rest.
• The total number of hours spent at each activity level was multiplied by average

inhalation rates (reported in the EPA's "Exposure Factors Handbook," 1990, a cited
in Appendix A of the Feasibility Study, Admin. Rec. No. 1599). Average values
were used since only minimum, maximum, and average values were reported. The
use of maximum values would have been considered "worst case." Values for
average adults were applied to all by housewife data (where average rates for
women were applied)

10012AC1.WP5 m-35



The results showed that the highest weekly inhalation rate was 18.3 m3/day for the
residential setting and 18 m3/day for the workplace. These values represent the highest
among the weekly averages and were derived from coupling "worst case" activity patterns
with "average" adult inhalation rates. It was concluded that 20 m-3/day would be
representative of a reasonably conservative inhalation rate for total (i.e. indoor plus
outdoor) exposures at home and in the workplace.

Therefore, the inhalation rate value is not based on an assumption of 24 hour/day exposure
at home.

Concentrations in air are estimated on an indoor air basis. This accounts for time-
use/activity level studies reporting that individuals spend the largest portions of their time
indoors.

0 Index No. 53

Page A-28 (Sec. A.4.5)

In describing the sample calculation, it is stated that soil gas data were used to estimate
concentrations in air and groundwater. The use of soil gas data in risk assessments is an
issue undergoing extensive discussion at present Until recently, such data were considered
only qualitative and not suitable for used in a risk assessment. Only recently have the
techniques for soil gas measurement been able to achieve the requisite level of sensitivity
for use in risk assessment. Therefore, the validity of the use of soil gas in the risk
assessment at the Indian Bend Wash-South site will depend on how the samples were
collected, analyzed and validated. Without additional details, this issue cannot be evaluated.*
This statement in Section A.4.5 regarding the use of soil gas data highlights the lack of
discussion in Appendix A of data evaluation issues that must be addressed prior to
beginning the exposure and risk calculations. Without additional description of the intended
manner in which data will be chosen and evaluated for usability in the risk assessment, APS
cannot determine if this approach is reasonable.
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Response:

Soil gas data were used at EBW-North in 1991 to estimate future impacts to groundwater.
The quantitative use of soil gas is appropriate given the specific process and objectives for
which it is being used in this remedy. Plug-in Criteria and Performance Standards for this
remedy are not based on the concentration at a particular point in the soil, as a soil sample
would imply. Rather, they are based on a VOC mass distribution over an area. With
sufficient numbers of surface soil gas samples and strategically placed depth-specific soil
vapor monitoring wells, soil gas can be used quantitatively to meet these objectives.

The manner in which soil gas samples will be collected, sampled, and analyzed will be
determined by work plans, field sample plans, and quality assurance project plans approved
for each subsite. The standard protocols which serve as the basis for these plans have been
established by EPA in a document called "Field and Analytical Methods for IBW-South"
(U.S. EPA, 1992, as cited in the Feasibility Study, Admin. Rec. No. 1599). This document
is available to the public. These methods will produce data that is acceptable for use in a
risk assessment.

As specified in Section 8.3.3 of Part n of the ROD, EPA will accept public comment
pertaining the subsite-specific use of data at the time that a particular subsite plugs in to
the remedy.

Responses to APS on the VLEACH Model

0 Index No. 54

Page C-l, et. seq.

The limitations of the VLEACH model are the many assumptions that are made to simplify
the model. Eight assumptions are stated; however, the potential impact of the assumptions
to the model's calculations are not discussed. These limitations will need to be considered
along with the results of the model predictions when evaluating sites for potential remedial
actions.

Response:

The VLEACH model makes simplifying assumptions, and as a result has some limitations,
as does any model. These limitations are summarized in Appendix C of the FS. While
EPA recognizes VLEACH limitations, EPA believes that the model is appropriate for the
subsurface conditions expected at IBW-South. VLEACH has already been tested and used
with success at two Superfund sites that have similar subsurface conditions as IBW-South:
Phoenix-Goodyear Airport (PGA), and IBW-North. EPA will consider any unexpected
situations where model limitations may have an inordinate effect on a case-by-case basis.
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0 Index No. 55

For the model, it is assumed that KD and KH are constant. If an investigated area contained
elevated levels of contaminants, the KD would decrease and sorption would be less than
predicted by the original value because of lack of sorption sites. This would result in
overestimates of the mass of VOCs sorbed on the soils and predict a longer clean up period.
In addition, the KD may also be orders of magnitude larger if very dry soils were
encountered as would be expected in some areas of the SIBW sites.

Response:

At high contaminant conditions, the KD value will decrease due to depletion of available
sorption sites. However, the goal of the VLEACH modeling is to determine if a subsite
has vadose zone contamination that exceeds some threshold level (as specified by the Plug-
in Criteria). EPA expects that the contaminant concentrations required to impact the KD
will be high enough to exceed the Plug-in Criteria, even if a constant KD is used in the
VLEACH model. This expectation will be verified on a subsite-specific basis through
sensitivity analyses that assess the impact that different magnitudes of soil sorption have on
the VLEACH results. An example of such a sensitivity analysis is provided in the
VLEACH case study (see Appendix C3, Figure C3-10, in the FS).

0 Index No. 56

The KjjS presented in the report appear low due to the extremely low organic carbon in the
soils. The sorption onto the mineral surfaces appears to have been disregarded and under
these conditions could be substantial.

Response:

Mineral sorption is not expected to be a significant factor for the conditions at IBW-South.
Laboratory experiments have shown that mineral sorption can be significant in extremely
dry soils. However, soils of the type seen at IBW-South contain enough moisture to render
mineral sorption insignificant (Rosenbloom, et al., "Application of VLEACH to Vadose
Zone Transport of VOCs at an Arizona Superfund Site," in Ground Water Monitoring &
Remediation, Summer 1993).

0 Index No. 57

The moisture content profile is assumed constant; however, the arid conditions may need to
be evaluated because the dry soils near the surface may be a factor and partitioning of
VOCs from soil to gas may need to be considered or at least recognized. In addition, a soil
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moisture percentage of 5 was stated in the appendix for the middle layer; this is an
extremely low moisture content.

Response:

Subsite-specific data will be used to determine the most appropriate moisture content to be
used in the model. Moisture content data will be obtained from different depths and the
data will be evaluated to determine the most appropriate value to be input into the model.
For the case of extreme moisture content variation with depth, model sensitivity analyses
can be performed to evaluate the impact of this depth variation on VLEACH predictions.
The 5 percent value used for the case study was based on data for the actual site evaluated
and may or may not apply to subsites at IBW-South.

0 Index No. 58
Three phases are assumed to be present in equilibrium in each cell. However, to evaluate
the assumption of equilibrium in each cell the method for defining the cell should have
been more precisely specified. One reference in the Appendix stated on Page Cl-1 that
"current limitations include constant cell diameter".

Response:

VLEACH, as a one-dimensional transport model, uses cell dimensions that are constant
with depth. However, the lateral dimensions of the cells can take on many different
geometries at a single subsite, depending on the distribution of vadose zone contamination.
The assumption of equilibrium is realistic for the timeframes and conditions anticipated for
subsites at IBW-South, and represents a standard approach for evaluating contaminant
transport

Index No. 59

Free product is not assumed to be present. It should be pointed out that if a fourth free
product phase was present the mass estimates would be grossly underestimated, and that the
time to remediate would be significantly increased.
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Response:

The goal of the VLEACH modeling is to determine whether a subsite has vadose zone
contamination that exceeds some critical level (as specified by the Plug-in Criteria). At
IBW-South a subsite which has free product present will have a significant contamination
problem. For such a case VLEACH results will exceed Plug-in Criteria, despite neglecting
the impacts attributable to the non-aqueous phase component of the contamination. Note
that VLEACH is not used to predict cleanup times. Cleanup time predictions will occur on
a subsite-specific basis during remedial design.

0 Index No. 60

Degradation is not considered, which, if occurring, may result in overestimating the VOC
mass in the vadose zone and correspondingly the clean up time.

Response:

In situ degradation cannot be entrusted to protect the groundwater. Aerobic degradation
process rates for the primary VOCs of concern have not yet been developed (Rosenbloom,
et al., "Application of VLEACH to Vadose Zone Transport of VOCs at an Arizona
Superfund Site," in Ground Water Monitoring & Remediation, Summer 1993). Further-
more, partial degradation of the chlorinated VOCs may not result in a reduction of VOC
mass, but rather may create other VOCs that are more mobile and toxic, as in the case of
TCE transforming to vinyl chloride. It is reasonable, therefore, to disregard degradation in
the transport modeling.

0 Index No. 61

The limitation of assuming homogeneous soils throughout the vadose zone that behave as a
uniform porous media can be potentially a large source of error. Zones of higher
permeability may exist where preferential flow of both liquid and vapor occur and actual
transport times will be less than predicted by the soil's characteristics. If preferential
pathways exist, then some areas may be less affected by liquid advection and gas diffusion
is the primary mass transfer mechanism, which would be slower and could result in
underestimating the cleanup times.
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Response:

Variation in the vadose zone stratigraphy can be addressed using the VLEACH model, as
demonstrated in the VLEACH case study (Appendix C3 of the FS). Flow through prefer-
ential pathways may be insignificant, given the low infiltration rates typical of the IBW-
South area (Rosenbloom, et al., "Application of VLEACH to Vadose Zone Transport of
VOCs at an Arizona Superfund Site," in Ground Water Monitoring & Remediation,
Summer 1993). Again, VLEACH does not estimate cleanup times.

0 Index No. 62

The assumption of volatilization as either completely impeded or unimpeded is conservative.
The VOC diffusion from groundwater into the vadose zone will need to be evaluated before
implementing the proposed SVE technology, as the diffusion from the groundwater may be
the limiting concentration for cleanup of the vadose zone. These concentrations may be
higher than concentrations calculated that can remain in the vadose zone which will not
raise groundwater above the MCLs.

Response:

The concentrations found to date in the groundwater are on the order of 10 to 100 ug/1.
These concentrations are not high enough for EPA to suspect that the groundwater is a
significant source of vadose zone contamination. As shown in the equations on page C-5
of the FS, the VLEACH model accounts for diffusion from the groundwater table.
Therefore, if VLEACH modeling results indicate that a site requires remediation, those
results will have already accounted for the groundwater diffusion effect.

0 Index No. 63

Page C-2

Polygons should be clearly defined here for evaluation.

Response:

Polygons are developed so that point data on contamination and soil properties can be
assigned to a representative area. Polygons will be drawn using the Thiessen polygon
method, which was used in the case study. EPA will consider the use of other rational and
appropriate methods at its discretion.
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0 Index No. 64
Page C-3

MT is defined as total mass of contamination in a model cell. The model cell is not defined
and no units are provided. It is assumed that a unit area is assigned in the model.

Response:

Model cell refers to the polygon being used for the current calculation. Dimensions of the
model cell are specified in the input file (see Appendix C-2 of the FS). MT is actually the
mass per unit area.

0 Index No. 65

Page C-4

The "C" in the equations should be liquid phase concentrations, i.e. CL. References would
be helpful to substantiate the approach and discussion.

Response:

Comment noted.

0 Index No. 66
Page C-5

The concentration "C" should be gas phase i.e., CG. The discussion of why it was
intuitively more appealing to use the space-centered (Crank Nicholson) equation would have
been appropriate, as well as a clearer understanding of the "unexpected stability problem",
which should have been referenced should have been provided.
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Response:

The comment is noted regarding use of the term CQ. The statement that Crank-Nicholson
is intuitively more appealing is an expression of the programmer's opinion. This statement
had no effect on the equation selected, in fact, the "intuitively more appealing" equation
was ultimately not used, as can be seen from the text. The "unexpected stability problems"
refer to numerical instability that can occur when trying to represent a partial differential
equation with a series of algebraic difference equations. The current VLEACH
formulation, using backward-differencing for gas diffusion, is more stable.

0 Index No. 67

Page C-6

The units do not balance for this equation. Again, MT needs to be defined per unit area.

Response:

The comment is correct, MT is defined per unit area.

0 Index No. 68

Page C3-2

It was not clearly stated how the total TCE concentrations in soil were calculated. Are Cs
and CL calculated from CG or were CG and CL calculated from Cs? In addition, if Q was
calculated from C0 one would expect higher estimates. The lower concentrations of VOCs
in the soil gas data was disregarded. Generally, lower VOC concentrations are found in
shallow soils and, hence, less mass, which should be considered in the mass calculations.
The method used may be overestimating the mass of VOCs in the shallow layer.

Response:

For the case study, the mass in the upper layer was derived from soil boring data. Masses
from the other layers were calculated from soil gas data. EPA now believes that mass
estimates should be based on soil gas data only, as described in FS Chapter 5, page 5-10,
and in ROD Sections 6.2 and 6.3.
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0 Index No. 69

Page C3-3

Theissen polygons should be explained further or referenced for the reader's understanding.
The use of one-half the distance between inner and outer borings appears arbitrary. This
method of establishing the polygons may not be appropriate for soil gas data. In addition,
the mass calculations appear to be overestimated based on the limited data used to draw the
polygons on the site area photos.

Response:

The Thiessen polygon technique represents one method of assigning point data on
contamination and soil properties to a specific area. Upon EPA approval, other technically
appropriate methods for drawing polygons may be used at subsites if they reasonably
reflect the subsurface soil and contaminant conditions.

0 Index No. 70

Page C3-3

The last bullet states the total TCB concentration in the soil; it is unclear if this was the
measured TCE concentrations from the soil samples.

Response:

In,the case study, the total concentration for the upper unit is based on soil borings; the
total concentration from other units is calculated from the soil gas data, using equilibrium
assumptions. EPA now believes that total concentration should always be calculated from
soil gas data at IBW-South.

0 Index No. 71

Page C3-8

The mass estimate for the middle vadose zone layer was based solely on soil gas data.
However, using the mass distribution calculations, assuming water-filled porosity of 0.05
and a KD one tenth of the upper zone, the sorbed and liquid phase of TCE may be as much
as 20 percent of the gas phase TCE.
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Response:

For IBW-South the mass estimates will be performed by assuming equilibrium conditions
between three phases: sorbed, solution, and gas. Given soil gas data and properties of the
soil and contaminant type, the total mass is calculated through straightforward algebraic
relationships.

0 Index No. 72

Page C3-9

The VLEACH transport in the middle layer ignores adsorption to mineral surfaces. Due to
the low f^. (0.05%), mineral phase adsorption is likely to dominate over organic phase
adsorption and the transport in the middle layer will be much less than predicted here.

Response:

Mineral sorption is not expected to be a significant factor for the conditions at IBW-South.
Laboratory experiments have shown that mineral sorption can be significant in extremely
dry soils. However, soils of the type seen at IBW-South contain enough moisture to render
mineral sorption insignificant (Rosenbloom, et al., "Application of VLEACH to Vadose
Zone Transport of VOCs at an Arizona Superfund Site," in Ground Water Monitoring &
Remediation, Summer 1993).

0 Index No. 73
Page C3-22 (Paragraph 2)

The conclusion used the Federal MCL for groundwater clean up levels, which may be too
conservative. A higher level may be appropriate based on the finding of the risk
assessment

Response:

The reference in this comment is to the statement in the case study: "...the level of TCE
groundwater contamination beneath Areas 7 and 8 is estimated to persist above the MCL
for several hundred years." This was an observation within the case study, and did not
imply that a groundwater cleanup level had been selected for IBW-South. The subject
remedy addresses soils in order to control sources of future groundwater contamination. It
does not select groundwater cleanup levels. A determination on groundwater cleanup levels
will not be made until EPA issues its groundwater ROD.
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5- Other Common Concerns
and Questions

The following is a discussion of concerns, and then a list of questions that have been
commonly raised during the EBW-South project, but may not have been raised formally at
the public meeting or during the public comment period. They are included here in order to
more broadly address public concerns.

5.1. Health Concerns
The two concerns noted here have been expressed relating to public health at EBW-South.
Some persons have been concerned that they might be drinking contaminated water. Other
persons have been concerned about past exposures to VOCs in drinking water before the
VOC problem in the area was known and drinking water wells were shut down. Other
health concerns-related questions'are presented in Section 5,s4, "Other Common Questions."

All domestic water within in the City of Tempe is currently being provided by the Salt
River Project, from canals and wells outside the IBW-South area. No water from within
the EBW-South area has been provided to public domestic conveyance systems since Tempe
shut down its IBW-South wells in 1982. There are a limited number of private wells
within EBW-South. EPA has made an effort to identify these, and inform the owners. The
private wells that EPA knows of today are in areas of the site that have been shown to have
no detectable levels (or levels below drinking water standards) of VOCs. Accordingly, EPA
believes that there is currently no exposure to VOCs in drinking water from IBW-South
that would pose a health risk.

However, the citizens of Arizona and the City of Tempe, the Salt River Project, and
numerous other parties with water interests would benefit from again being able to use the
groundwater resource in the IBW-South area. EPA also must ensure that contamination
will not ultimately spread and reach wells that are being used, which could lead to adverse
health effects. Finally, the sources of contamination from soils must be stopped as these
continually maintain and renew the groundwater problem, thereby increasing the time and
expense of groundwater cleanup. Therefore, EPA's cleanup efforts are aimed at protection
of human health and the groundwater resource in the future, even though no exposure to
contaminated groundwater is thought to exist today.

As to exposure before EPA's involvement with the site, EPA is not able to determine the
levels of VOCs that may have been present in the IBW-South area drinking water prior to
1981, when supply wells in the area were first tested for VOCs. Nor can EPA determine
how long prior to 1981 drinking water may have been affected. Therefore, EPA cannot
accurately estimate the risks to the community from potential past exposures to VOCs in
drinking water.
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The Agency for Toxic Substances and Disease Registry (ATSDR) was created to investigate
public health issues at Superfund sites. ATSDR is responsible for evaluating the potential
effects of previous exposures to VOCs, while EPA is responsible for cleaning up
contamination to levels that will be safe in the future. EPA provides to ATSDR all
sampling information about IBW-South in EPA's Interim RI Report. On April 14, 1989,
ATSDR released a Preliminary Health Assessment for IBW-North. The assessment did not
include IBW-South. ATSDR plans to update its 1989 report, identify data gaps (including
IBW-South), and address any new data and citizens' concerns since 1989.

5.2. Property Issues
Residents, business owners, and other institutions have expressed concern about several
issues related to the sale, value, and location of property within IBW-South. These issues
will be discussed in turn.

5.2.1. Study Area Boundaries
Certain factors about IBW-South,,in part, give rise to property-related issues. IBW-South
is a type of site called "multi-source," or "areawide." This means that there are several
sources over a wide area that are contributing to an apparent regional groundwater
contamination problem. Because of this, EPA defined an IBW-South Study Area within
which EPA is investigating groundwater and soil contamination.

Section 300.5 of the National Contingency Plan ("NCP"), the regulation for Superfund,
defines "onsite" as "the area! extent of contamination and all suitable areas in very close
proximity to the contamination necessary for implementation of the response action."
Because Focused RI work and the groundwater RI work are not complete at IBW-South, the
exact area! extent of contamination within the study area is not known. Nonetheless,
"onsite" is a subset, and not synonymous, with the study area.

EPA is not prohibited from investigating contamination whether it is on-site, off-site, within
a "study boundary," or outside it. If contamination is found at a location where it was
unknown before, "onsite" incorporates that location, by the NCP definition. Site boundaries
change without an administrative action by EPA. Confusion often arises when the study
area boundaries are incorrectly regarded as dividing lines between contaminated and
uncontaminated property.

5.2.2. Homeowner Liability
Residents have been concerned that EPA might pursue them for cleanup costs simply
because they own property within the study boundaries. Others have been concerned that
the soil on their property might have been contaminated by someone else's activities, yet
the owner would be stuck with the problem.
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In July 1991, EPA released a national policy entitled, "Policy Towards Owners of
Residential Property at Superfund Sites" (OSWER Directive #9834.6). In general, the
policy states that EPA will not hold owners of residential property liable where they have
not actually contributed to the problem. This written policy does not change the way EPA
has been addressing residential property at EBW—South and at other Superfund sites around
the country. Rather, it affirms EPA's previous exercise of discretionary authority as to
which parties will be the subject of EPA enforcement actions.

5.2.3. Lender Liability and Credit Risk
For owners of residential, commercial, and industrial properties alike, the lending com-
munity's reluctance to become involved with property in Superfund areas has become a
serious issue. The first reason for this arises from the lender's concern that EPA may
pursue them as potentially liable parties even when they hold only a security interest in a
property (a situation in which the Superfund law, under certain circumstances, specifically
exempts them from liability). Historically at certain other Superfund sites, EPA has pursued
a limited number of lenders when EPA has believed the lenders effectively became
operators of a facility rather than merely holders of a security interest. In order to clarify
the activities EPA considers appropriate for a lender to conduct without a risk of Superfund
liability, EPA issued a Lender Liability Rule (April 29, 1992, 57 Federal Register 18344; 40
CFR Part 300, Subpart L).

Owners of real property, as well as potential buyers, also have expressed concern that they
are unable to obtain financing, in some cases regardless of whether any contamination has
been associated with their property. In these cases, lenders are not so much concerned
about their own liability as that the loan applicant may become liable to pay Superfund
cleanup costs, potentially causing the applicant to default

EPA understands there is an impact on the local community in the course of performing its
duties to protect human health and the environment from VOCs. Several community
members have expressed support for EPA's mission, but still feel that they are unfairly
being denied credit simply by virtue of being within a study area. As EPA's investigation
narrows the field of possible sources and cleanup is underway at the facilities serving as
sources, EPA hopes that the lending community will become more confident in granting
financing. In the meantime, efforts by EPA and the community at large should continue to
educate the lenders and the community about the meaning of the study area boundaries, and
about using other factors such as chemical use and disposal practices in determining the
credit risk associated with a property.

EPA cannot issue letters releasing persons from any possible liability, especially at proper-
ties it has never investigated. However, there are properties that are not likely to be
investigated by EPA but nonetheless are located within the study area. Owners of such
property have expressed to EPA that they feel they are in a "limbo." EPA is evaluating
options to assist such persons.
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5.2.4. Property Values
Because of the same perceived factors of credit risk and potential liability, some residents
and business owners have expressed concern that the values of their properties have
declined due to lower real estate demand in the area. EPA understands that to those it
affects, it is a serious problem. Again, education can be one step toward reducing this
problem.

EPA is attempting to move its response efforts more quickly yet still effectively. The Plug-
in Approach to the remedy has the potential to reduce the soils cleanup times by 5 to 10
years. EPA is also evaluating other ways to make enforcement activity more efficient.
However, the VOCs in the ground at IBW-South, emanating from multiple sources over
3 square miles and entering complex groundwater regimes, is not a simple problem.
Therefore, time will be required to address both the soils and the groundwater in such a
way that public health is protected. The cooperation of the community will assist EPA in
completing the cleanup as soon as possible.

5.3. Financial Impacts on Small Business
Unlike the source areas at EBW-North or at the Phoenix Goodyear Airport Superfund Site,
the source areas at IBW-South are primarily, though not exclusively, facilities being run by
small businesses. EPA recognizes that certain PRPs may have financial limitations. EPA
will consider these limitations in appropriate circumstances.

5.4. Other Common Questions

0 Index No. 74

Why is it taking so long to clean up the IBW-South site?

Response:
IBW-South is an extremely complex situation that represents, in reality, many sites
within a Superfund site. In addition, the hydrogeologic conditions are very complex.
Groundwater is affected by basin-range faulting, flows in varying directions with depth,
and flow directions at all depths "shift" over time depending on whether the river is
flowing. To monitor the deepest aquifers, monitoring wells of almost 800-foot depth
are required. Once VOCs enter the environment in this area, finding them and extract-
ing them can be very difficult
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Ariother factor is that the IBW site was listed on the National Priorities List in 1983.
Prior to Superfund, cleanup work of this type had not been done. While there were
high expectations, still Superfund problems turned out to be more complex than
anticipated, and there were few cleanup technologies, and little research and
development to draw upon. EPA's goal of developing permanent, protective remedies
at a complex, vast site has required time to achieve.
EPA shares the public view that Superfund can move more quickly. On EBW-South,
progress is now occurring much more rapidly than in the past Not only does the ROD
put a remedy for VOCs in soils in place, but it utilizes innovative "Plug-in" and
"Presumptive Remedy" approaches that promise to reduce by many years the time to
clean up. EPA is evaluating other approaches that may save even more time.

0 Index No. 75
When will soils cleanup work begin and when will it end?

Response:
For the VOCs in soils, it is likely that actual design work of SVE systems will begin
within several months of the signing of the Record of Decision, at two facilities. Plug-
in is expected quickly at these facilities.

At any given facility", the time between design and completion of construction of an
SVE system is typically on the order of a year. Once operating, each SVE system is
projected to take between 1.5 and 5 years to reach cleanup levels, although a great
percentage of the VOCs may be removed in the first year of operation.

These estimates apply to any single facility. The amount of time it will take to
complete work at all facilities cannot be determined now and will depend primarily on
two factors: (1) the number of facilities that ultimately exceed Plug-in Criteria, and (2)
the number of investigations and SVE designs that EPA can oversee at any one time,
which will depend on the level of resources given to the Agency. EPA will continue to
do what it can to obtain an expeditious yet permanent and protective cleanup.

0 Index No. 76

Can SVE remove all of the VOCs from the vadose zone?
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Response:
While possible, it is unlikely that all VOCs will be removed from the ground by SVE.
EPA has set criteria and performance standards for the remedy that are protective of
human health and the environment, and it is expected that SVE can meet these in all
cases where it is applied within IBW-South.

0 Index No. 77

Can the offgas treatments remove 100% of the VOCs from the air stream?

Response:
The treatment units can be designed to remove all of the VOCs; however, 100 percent
efficiency cannot be guaranteed. Treatment units are typically effective to a minimum
of about 95 percent efficiency, meaning some VOCs may still enter the atmosphere.
This discharge, if it occurs, will nonetheless meet federal and local air discharge
regulations. EPA has also set a minimum performance standard of 90 * percent
efficiency in consideration of Maricopa County air regulations. This is discussed in
Section 8.2.4 of the ROD and in Appendix A, ARARs, of this document.

0 Index No. 78

Is there any danger to me from exposure to VOCs while in the area of IBW-South?

Response:
EPA believes that it is safe for persons to go about normal business and living activities
within IBW—South without increased risk from exposure to VOCs. The chances of
direct contact with VOCs at this time is remote.
The VOCs at IBW-South reside in the soils under certain specific facilities, usually at
significant depth. The primary health threat from the VOCs is that they might enter
groundwater which could be withdrawn and used for domestic purposes. Groundwater
is at 50 to 100 feet under the ground with virtually no chance of direct human contact.
The risk of direct contact to VOCs in surface soils is also remote. In the desert climate
the VOCs near the surface evaporate away readily after release, leaving VOCs at depths
of about 5 feet or more.
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There is a potential that VOCs near the source facilities themselves may be leaving the
soils and entering the air. EPA believes this is not likely. Persons routinely working
long-term at the source facilities would have the highest potential for significant
exposure in this manner. EPA has specified a Plug-in Criterion based on this type of
exposure, so that if it exists anywhere at unacceptable levels, a cleanup would be
required.

0 Index No. 79

What is the level of VOCs in surface soil gas during a screening that would cause EPA to
require a full investigation with soil vapor monitoring wells?

Response:

There is no specific "magic" threshold number. EPA reviews all screening data in the
context of all information available and the specific circumstances. For a single
positive sample, EPA has used a guideline of about 10 ug/1 for the VOCs TCE, PCE,
and 1,1-TCA for screening purposes. Nonetheless, this value may vary depending on
the circumstances. The frequency of detection of VOCs will also have an effect on this
screening determination.

It should be noted that surface soil gas samples (samples at about 5 feet) are not usually
used as direct measures of health threat, but rather as "pointers" to where high levels of
VOCs may exist at greater depths. Thus, having "low levels" of VOCs in surface soil
gas may not be a good rationale to discontinue with a depth-specific investigation.
EPA has documented cases where VOCs were present at 25 feet at a thousand times the
levels that were present near the surface.

0 Index No. 80

If I have no contamination in the soils at my property, but there is groundwater at 100 feet
under my property that is contaminated by other sources, will EPA pursue me as a
potentially responsible party to pay for cleanup of the groundwater?
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Response:
If there is no contamination in the soils at your property, and the chemicals that are
found in the groundwater have never been used or disposed on your property, then it is
EPA's policy to pursue those responsible, rather than pursuing you for groundwater
cleanup solely because there is groundwater contamination under your property.
Note that this assumes that neither you nor any previous owners and operators (or
anyone else, for that matter) have used or disposed of these chemicals on the property.
The issue can get somewhat less clear if the chemicals have been used at the property,
particularly when the means of disposal is not known. In such a case, your property
may be contributing to the contamination along with the other sources, and EPA may
evaluate the property to determine whether an enforcement action is warranted.
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Appendix A
APPLICABLE OR RELEVANT
AND APPROPRIATE
REQUIREMENTS (ARARs)

A.1. Definition of ARARs and TBCs
Congress mandated in Section 121(d) of the 1986 Superfund Amendments and Reauthoriza-
tion Act (SARA) that remedial actions conducted under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA or Superfund) must attain a degree of
cleanup which assures protection of human health and the environment. Additionally, reme-
dial actions conducted entirely onsite must comply with the applicable or relevant and
appropriate requirements ("ARARS") of federal and state environmental laws.

Identification of ARARs must be made on a site-specific basis and involves a two-part
analysis: first, a determination of whether a given requirement is applicable; then if it is
not applicable, a determination of whether it is both relevant and appropriate.

Applicable requirements are those cleanup standards, standards of control, and other sub-
stantive environmental protection requirements, criteria, or limitations promulgated under
federal or state law that directly apply and specifically address a hazardous substance, pol-
lutant, contaminant, remedial action, location, or other circumstance at a CERCLA site.

Relevant and appropriate requirements are those cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that, while not specifically "applicable" to a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site,
address problems or situations sufficiently similar to those encountered at the CERCLA site
that their use is well-suited to the particular site. If no ARAR addresses a particular situa-
tion, or if an ARAR is insufficient to protect human health or the environment, then non-
promulgated standards, criteria, guidances, and advisories (referred to as "To Be Consid-
ered", or "TBCs") can be selected as requirements in order to provide a protective remedy.

ARARs by definition include only substantive requirements, and not administrative require-
ments. If an environmental law imposes a certain limit that is an ARAR while also requir-
ing that one obtain a permit, EPA need meet only the limit (substantive), and would not
have to obtain the permit (administrative) before taking the remedial action. However,
response actions which take place offsite must comply with both administrative and sub-
stantive requirements of all laws applicable at the time the offsite activity occurs.
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Five criteria must be met for a state requirement to be considered an ARAR:

1. It must be a promulgated standard, requirement, criterion, or limitation.

2. It must be more stringent than parallel federal standards, requirements, criteria, or
limitations.

3. It must be identified to EPA by the State in a timely manner.

4. It must be structured so it does not result in a statewide prohibition on land disposal.

5. It must be consistently applied statewide.

If a state standard is determined to be "applicable" while a more stringent federal standard
is "relevant and appropriate," the more stringent federal standard will govern.

A.2. Chemical-Specific ARARs and
RCRA Threshold Values for
Treatment-Derived Water

Neither EPA nor the State of Arizona have promulgated chemical-specific cleanup criteria
for soils. Therefore, there are no chemical-specific ARARs for this remedy with regard to
the degree of soil cleanup. Maximum Contaminant Levels under the Safe Drinking Water
Act ("MCLs") are used in developing one basis for the Plug-in Criteria and Performance
Standards under this remedy. Nonetheless, MCLs, as applied in situ to groundwater in the
aquifer, are not ARARs, because this remedy applies to soils and does not directly address
groundwater. The same is true of other chemical-specific standards that apply in situ to
groundwater.

SVE systems at IBW-South may utilize an air/water separator, which removes water vapor
from the soil gas before it is treated. This treatment-derived water may be subject to other
requirements in this appendix, depending on whether it is a RCRA waste.

In accordance with the policy stated in the memo from Sylvia Lowrance, Director of EPA
Office of Solid Waste, to Jeff Zelikson, Director of EPA Region DC Toxics and Waste Man-
agement Division, dated January 24, 1989, groundwater from CERCLA actions may be
considered to be not a RCRA hazardous waste if it contains chemicals in concentrations
below health-based levels selected by EPA Region IX. The health-based RCRA threshold
values selected for this remedy at IBW-South are specified with the Performance Standards
in Section 8.3.7 of this ROD.

Table A-l lists compounds which, if present in concentrations above the health-based levels
specified in Section 8.3.7, are:
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1) RCRA listed wastes (the RCRA requirements listed in this section will be applicable to
treatment-derived wastewater), or

2) Not known to be RCRA listed wastes (RCRA requirements in this section will be con-
sidered to be relevant and appropriate for the treatment-derived wastewater).

Table A-l

Acetone

Benzene
Benzyl Chloride

Bromodichloromethane
Bromoform

Bromomethane

Carbon Tetrachloride
Chlorobenzene

Chloroform

Chloromethane

Dibromochloromethane

1 ,2-Dibromoethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

Dichlorodifluoromethane

1 , 1-Dichloroethane

1 ,2-Dichloroethane

cis-1 ,2-Dichloroethane

1,1-Dichloroethylene

trans- 1 ,2-Dichloroethylene

1 ,2-Dichloropropane
1 ,3-Dichloropropene

Dichlorotetrafluoroethane

Ethylbenzene

Hexachlorobutadiene

Methylene chloride

Methylethylketone

Styrene

1 ,2,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

1 ,1 ,2-Trichloro-2,2, 1 -Trifluoroethane

Vinyl Chloride

Xylenes (Total)

A.3. Location-Specific ARARs
Location-specific ARARs for this remedy appear in Table A-2.
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Table A-2
Location-Specific ARARs for IBW-South

Location
1. Within 100-year flood plain

2. Within flood plain

3, Within area where action
may cause irreparable harm.
loss, or destruction of signif-
icant artifacts

4, Historic project owned or
controlled by federal agency

5. Critical habitat upon which
endangered species or
threatened species depends

Requirement
Facility must be designed, con-
structed, operated, and main-
tained to avoid washout.

Action to avoid adverse effects,
minimize potential harm, restore
and preserve natural and
beneficial values.

Action to recover and preserve
artifacts.

Action to preserve historic
properties; planning of action to
minimize harm to National
Historic Landmarks.

Action to conserve endangered
species or threatened species,
including consultation with the
Department of the Interior.

Prerequisite(s)
RCRA hazardous waste;
treatment, storage, or
disposal.

Action that will occur in a
flood plain, i.e., lowlands,
and relatively flat areas
adjoining inland and coastal
waters and other flood-
prone areas.

Alteration of terrain that
threatens significant scien-
tific, prehistoric, historic, or
archaeological data.

Property included in or
eligible for the National
Register of Historic Places

Determination of endan-
gered species or threatened
species

Citation
40CFR264.18(b)
(Rl 8-8-264)

Executive Order
11988, Protection of
Hood plains (40 CFR
6, Appendix A)

National Archaeologi-
cal and Historical
Preservation Act (16
USC Section 469); 36
CFR Part 65
National Historic
Preservation Act
Section 106 (16 USC
470 et seq.); 36 CFR
Part 800

Endangered Species
Act of 1973 (16 USC
1531 etseq.); 50 CFR
Part 200, 50 CFR Part
402

Comments
Portions of the IBW-Soulh site are located within a 100-
year flood plain. A RCRA facility located in a 100-year
flood plain must be designed, constructed, operated, and
maintained to prevent washout of any hazardous waste by a
100-year flood.

Federal agencies are directed to ensure that planning
programs and budget requests reflect consideration of flood
plain management, including the restoration and
preservation of such land as natural undeveloped flood
plains. If newly constructed facilities are to be located in a
flood plain, accepted floodproofing and other flood control
measures shall be undertaken to achieve flood protection.
Whenever practical, structures shall be elevated above the
base flood level rather than filling land. As part of any
federal plan or action, the potential for restoring and
preserving flood plains so their natural beneficial values can
be realized must be considered.

Crossing of the IBW-South site with piping or location of
wells in the 100-year flood plain will be designed to result
in no impact to flood surface profiles. Any potential pipe
or well breakage due to flooding will likely not introduce
new contamination because of the regional nature of the
UAU contamination.

The IBW-South site is essentially completely developed.

Artifacts have been located in areas near IBW-South.

The DCE Circuits Building is included in the National
Register of Historic Places (Inventory No. 151).

No endangered species are known to exist on the
IBW-South site.
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A.4. Action-Specific ARARs
Action-specific ARARs for IBW-South that are derived from the Resource, Conservation
and Recovery Act ("RCRA") are presented in Table A-3. These RCRA ARARs, and
action-specific ARARs derived from other laws, are discussed in the following subsections.

A.4.1. "Contained in" Interpretation
The EPA's "contained in" interpretation provides that an environmental medium (e.g., soil,
groundwater, debris, surface water, sediment) that has been contaminated by a listed hazar-
dous waste above a risk-based level or a level of concern must be managed as if it were a
hazardous waste. Therefore, the RCRA regulations are relevant and appropriate to the
management of contaminated environmental medium, if, at the IBW-South site, it is tem-
porarily stored prior to treatment, disposed of, or stored elsewhere.

A.4.2. Land Disposal Restrictions
The land disposal restrictions (LDRs), 40 CFR Part 268, and the general land disposal pro-
hibition in absence of a permit (Ariz. Admin. Code §R18-8-270.1) will be applicable to
discharges of RCRA wastes to land. Water removed by SVE may be disposed of within the
site through discharge to soil. Treatment of the water may be necessary before land dispo-
sal is allowed. Where treatment is necessary, treatment levels required are set forth in
Section 8.3.7 of this ROD as Performance Standards. For treatment-derived water that is a
characteristic waste, the water will be treated to remove the hazardous characteristic before
any discharge to soil will be allowed.

The remedial action at the IBW-South site includes removal of soil gas from the vadose
zone, separation of water, treatment to reduce VOC content, then discharge to soil or to the
sewer. This will trigger LDRs as ARARs if discharge is to the soil.

A.4.3. Storage
The RCRA substantive storage requirements, Ariz. Admin. Code §§R18-8-264.170 to
254.178, will be relevant and appropriate to the storage of contaminated treatment-derived
wastewater for more than 90 days.

A.4.4. Treatment
Soil vapor extraction units and offgas thermal treatment units are miscellaneous RCRA
units. Therefore, the substantive requirements of 40 CFR Subpart X, including any closure
and postclosure care, will be relevant and appropriate. The remedy selected will be per-
formed entirely onsite and will not require compliance with administrative requirements.
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Table A-3
Action-Specific ARARs for IBW-South

From Resource, Conservation and Recovery Act (RCRA)

Page 1 of 2

Action Requirements Prerequisites Citation Comments

Container Storage
(Onsiie)

Containers of hazardous waste must be:

« Maintained in good condition

• Compatible with hazardous waste to be stored

« Closed during storage (except to add or remove
waste)

Inspect container storage areas weekly for deteri-
oration.

Place containers on a sloped, sufficiently impervious
crack-free base, and protect from contact with an
accumulated liquid. Provide containment system with
a minimum capacity of 24-hour, 25-year storm plus
10 percent of the volume of containers of free liquids
or the volume of the largest container, whichever is
greater.

Remove spilled or leaked waste in a timely manner to
prevent overflow of the containment system.

Keep containers of ignitable or reactive waste at least
SO feet from the facility's property line.

Keep incompatible materials separate. Separate
incompatible materials stored near each other by a
dike or other barrier.

At closure, remove all hazardous waste and residues
from the containment system, and decontaminate or
remove all containers, liners.

RCRA hazardous waste (listed or
characteristic) held for a temporary
period before treatment, disposal, or
storage elsewhere, (40 CPR 264.10) in
a container (i.e., any portable device
in which a material is stored, trans-
ported, disposed of, or handled).

40 CFR 264-171 (R18-
18-264.170, etseq.)

40 CPR 264.172

40 CFR 264.173

40 CFR 264.174

40 CFR 264.175

These requirements are applicable or relevant and
appropriate for any contaminated soil or ground-
water or treatment system waste that might be con-
tainerized and stored onsite prior to treatment or
final disposal.

Groundwater or soil or soil gas containing a listed
waste must be managed as if it were a hazardous
waste so long as it contains the listed waste. (See
"Contained-in" policy.)

40 CFR 264.176

40 CFR 264.177

40 CFR 264.178
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Table A-3
Action-Specific ARARs for IBW-South

From Resource, Conservation and Recovery Act (RCRA)

Page 2 of 2

Action Requirements Prerequisites Citation Comments

Soil Vapor Treat-
ment

RCRA standards for control of emissions of volatile
organics

Control of air emissions of volatile organics and
gaseous contaminants

RCRA hazardous waste.

Emissions of VOCs or gaseous air
contaminants.

40 CFR 264
Subpart AA & BB

40 CFR 61

The proposed standard requires reduction of VOC
emissions from "product accumulator vessels," and
leak detection and repair programs.

Treatment
(Miscellaneous)

Standards for miscellaneous units (long-term retriev-
able storage, thermal treatment other than incinerators,
open burning, open detonation, chemical, physical, and
biological treatment units using other than tanks,
surface impoundments, or land treatment units) require
new miscellaneous units to satisfy environmental
performance standards by protection of ground water,
surface water, and air quality, and by limiting surface
and subsurface migration.

Treatment of wastes subject to ban on land disposal
must attain levels achievable by best demonstrated
available treatment technologies (BOAT) lor each
hazardous constituent in each listed waste.

BDAT standards are based on one of four technologies
or combinations: for wasiewaters (1) steam stripping;
(2) biological treatment; or (3) carbon adsorption
(alone or in combination with (1) or (2); and for all
other wastes (4) incineration. Any technology may be
used, however, if it will achieve the concentration
levels specified.

Regulations for land-based corrective actions at RCRA
facilities.

Treatment of hazardous wastes in
units not regulated elsewhere under
RCRA (e.g., air strippers).

40 CFR 264 (Sub-
part X)

Treatment of LDR waste. 40 CFR 268 (Subpart
D)

The substantive portions of these requirements will
be applicable or relevant and appropriate to the con-
struction, operation, maintenance, and closure of
any miscellaneous treatment unit (a treatment unit
that is not elsewhere regulated) constructed on the
IBW-South site for treatment and or disposal of
hazardous site wastes.

The substantive portions of these requirements are
applicable to the disposal of any IBW-South site
wastes thai can be defined as restricted hazardous
wastes.

The substantive portions of these requirements are
relevant and appropriate to the treatment prior to
and disposal of any IBW-South site wastes that
contain components of restricted wastes in con-
centrations that make the site wastes sufficiently
similar to the regulated wastes. The requirements
specify levels of treatment that must be attained
prior to land disposal.

Land-based remedial action. 40 CFR Subparts
(Revised)
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A.4.5. Groundwater Monitoring and Ground-
water Protection Standards

EPA does not expect that creation of RCRA disposal units will be necessary as part of this
remedy. However, groundwater monitoring requirements set forth at 40 CFR Part 264,
Subpart F, are applicable if the CERCLA remedial action involves creation of a new dispo-
sal unit when remedial actions are undertaken at existing RCRA units, or where disposal of
RCRA hazardous wastes occurs as part of the remedial action. Treatment and disposal of
water removed during the SVE process is an element of the remedy; therefore, the ground-
water monitoring requirements are applicable if the water is a RCRA waste and it is dis-
posed of onsite.

In the above situation, the requirements of 40 CFR §264.94 establish three categories of
groundwater protection standards that are relevant and appropriate: background concentra-
tions, RCRA MCLs, and Alternative Concentration Limits (ACLs). The MCLs under the
SDWA are relevant and appropriate for the site. In complying with SDWA MCLs, cleanup
will also be consistent with RCRA MCLs. When no MCL has been established, a remedia-
tion level that is the equivalent of a health-based ACL under RCRA will be relevant and
appropriate.

A.4.6. Groundwater Use Requirements
Portions of the Arizona Revised Statutes for cleanup of hazardous substances related to
contaminated groundwater ("Arizona Superfund," Ariz. Rev. Statute Section 49-282, et seq.)
and implementing regulations (Ariz. Admin. Code §R 18-7-109, et seq.) are applicable or
relevant and appropriate for the EBW-South site. The implementing regulations incorporate
by reference state law provisions that (1) establish that all definable aquifers are drinking
water aquifers unless they qualify for an aquifer exemption, and (2) establish water quality
standards for these aquifers. Finally, the Arizona Superfund statute and regulations require
that, to the extent practicable, IBW-South remedial actions provide for the control or
cleanup of hazardous substances so as to allow the maximum beneficial use of the waters of
the State.

The State aquifer classification system, identifying all aquifers as drinking water aquifers
unless specifically exempt, is more stringent than the federal aquifer classification scheme,
and therefore is relevant and appropriate. Federal and State MCLs, applied in situ to
groundwater in the aquifer, are not ARARs for this remedy, because this remedy addresses
soils and not contamination already in groundwater. However, because the State drinking
water aquifer classification is an ARAR, an objective of this source-control remedy, in
conjunction with a future groundwater remedy as determined necessary, is to return
groundwater to health-based levels. Accordingly, EPA has used the MCLs as one basis for
its Plug-in Criteria and has set other Plug-in Criteria so as to meet this goal.
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A.4.7. Corrective Action
The proposed 40 CFR Part 264, Subpart S, corrective action regulations are ARARs for
land-based remedial actions undertaken at the IBW-South site.

A.4.8. Air Monitoring for Process
Vents and Equipment Leaks

The substantive requirements of 40 CFR Part 264, Subparts AA and BB, are applicable.
Operation and maintenance of the SVE units will be conducted entirely onsite. Therefore,
permit applications, recordkeeping requirements, and other administrative procedures are not
required. However, the design, performance, and operation and maintenance of the unit
must fully comply with the substantive requirements of these ARARs, which include 40
CFR §§264.1030 - 264.1034 and 40 CFR §§264.1050-264.1063.

A.4.9. Air Emissions Requirements
The Clean Air Act ("CAA") has been implemented through a series of regulations
(40 CFR Parts 50-99) that define the air quality management programs used to achieve the
CAA goals. CERCLA remedial actions conducted entirely onsite must comply with the
substantive requirements of the CAA and its related programs. Under the CAA, the State
of Arizona is responsible for preparation of a State Implementation Plan ("SIP"), which
describes how the air quality programs will be implemented to achieve compliance with
primary air standards. Once EPA approves the SIP (and subsequent changes to it), the
requirements in the SIP become potential federal ARARs.

The following Maricopa County Air Pollution Control Division ("MCAPCD") rules are
applicable to this remedy because they are included in the State of Arizona approved SIP:

Regulation III, Rule 21 Source Air Emissions
Regulation III, Rule 30 Visible Emissions
Regulation III, Rule 31 Paniculate Matter
Regulation III, Rule 32 Odors and Gaseous Emissions
Regulation III, Rule 34(f)-(k) Organic Solvents
Regulation III, Rule 35 Incinerators

MCAPCD now has established new rules which supercede the rules listed above. However,
the new rules have not yet been incorporated into the approved SIP. Therefore, the new
rules are not ARARs. Nonetheless, EPA has used most of the new rules as "To-Be-Consid-
ered Criteria" and has selected Performance Standards in this ROD which comply with
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them. A discussion of these rules, and the selected Performance Standards, is set forth in
Section 8.2.4 of this ROD.

National Primary and Secondary Ambient Air Quality Standards (NAAQS) (40 CFR 50) are
established for criteria pollutants. The current list of NAAQS includes sulfur oxides (SO2),
nitrogen dioxide (NO^, ozone (reactive organic gases (ROG) and NOX are precursors to
ozone formation), carbon monoxide (CO), lead, and particulate matter less than 10 microns
in diameter (PM10). Primary standards for these pollutants have been established by the
SIP at levels necessary to protect human health with an "adequate margin of safety."

NAAQS are not ARARs. However, the Arizona SIP establishes the primary standards
based on the NAAQS, and provides for how the standards will be attained. Under the
CAA, upon meeting the primary standards, an Air Quality Control Region (AQCR) would
be classified as "in attainment." If an area fails to meet any of the primary standards, it is
classified as a "nonattainment area." Currently, the IBW-South site is located in a non-
attainment area due to noncompliance with CO, ozone, and PM10 primary standards.
MCAPCD rules require that Reasonably Available Control Technology ("RACT") be
applied in non-attainment areas. While this requirement is not an ARAR, EPA believes that
the emission control (offgas treatment) methods incorporated in this remedy nonetheless
meet the RACT definition.

A.5. Additional Legal Requirements
Additional legal requirements are applicable to the IBW-South site, although they are not
environmental protection standards and therefore are not ARARs.

A.5.1. The Occupational Safety and Health
Act (29 U.S.C. §651 et seq., 29 CFR
§1910.120)

The Occupational Safety and Health Act (OSHA) requirements for worker protection, train-
ing, and monitoring are applicable to remedial actions at the EBW-South site, and will also
be applicable to the operation and maintenance of any treatment facilities, containment
structures, or disposal facilities remaining onsite after the remedial action is completed.

OSHA regulates exposure of workers to a variety of chemicals in the workplace, and speci-
fies training programs, health and environmental monitoring, and emergency procedures to
be implemented at facilities dealing with hazardous waste and hazardous substances.

10012ABD.WP5 A-10



A.5.2. Standards for Transportation of Haz-
ardous Waste (40 CFR §263, 49 CFR)
and U.S. DOT Hazardous Material
Transportation Rules

These standards are applicable to wastes that are transported offsite. The transportation
standards define the types of containers, labeling, and handling required for shipment of
hazardous wastes or regulated materials over public roads or by common carriers. Any
action or waste management occurring offsite is subject to full regulation under federal,
state, and local law.
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Appendix A
Technical Specifications

Consisting of:

Section Title
01001
01722
01900
02500
02555
02831
03301
11371
13002

General Requirements
Decontamination of Personnel and Equipment
Hazardous Waste Contingency
Drilling and Soil Vapor Extraction Well Construction
Site Paving

Chain Link Fence
Reinforced Concrete
Extraction Air Blower System
Regeneratable Contaminant Adsorption & Recovery System (CARRS) for
the Soil Vapor Treatment System

15065 Piping
16005 Electrical



SECTION 01001
GENERAL REQUIREMENTS

1. SITE DESCRIPTION

The DCE Circuits Indian Bend Wash-South site is located at 1310 East 8th Street
hi Tempe, Maricopa County, Arizona. Construction activities will be located at
this site. Land uses hi the area are primarily industrial and light commercial with
some recreational and residential uses. The climate is arid and typical of the
southwestern deserts.

Hydrogeologic Conditions and Contaminants Present

The DCE Circuits Indian Bend Wash-South site lies hi the southwestern portion of
the Paradise Valley structural basin. The basin is filled with alluvium and under-
lain by consolidated conglomerates and crystalline basement rocks.

On the basis of water level data collected since October 1990, the water table is
approximately 68 feet below ground surface and groundwater appears to flow
predominately hi the southwest direction. During periods when the Salt River is
flowing, recharge from the river has resulted hi a change of flow direction to the
south.

Results of soil gas sampling indicate that the vadose zone is contaminated with
volatile organic hydrocarbons. TCE has been detected above 9,500 /*g/l and
cis-l,2-DCE has been detected above 1,500 jtg/1. All wells under this program
will be installed hi the vadose zone.

References on the Site

Detailed descriptions of site history, site hydrogeology, previous drilling logs,
water quality results, facility investigations, and all work and interpretations of
data to date can be found hi the Indian Bend Wash-South Interim Remedial
Investigation Report and the DCE Circuits Focused Remedial Investigation Report.
Copies of these reports can be reviewed at the City of Tempe library, the City of
Scottsdale library, the City of Phoenix library, or at the CH2M HILL, Tempe,
Arizona office.

2. GENERAL DESCRIPTION OF WORK

The work will be performed hi two phases. The first phase involves the construc-
tion and startup testing of a full-scale SVE System. The second phase of work
involves the long term operation and maintenance of the SVE system for a period
of 3 years.
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Phase 1—Construction

The first phase of work that shall be performed under this Subcontract consists of
drilling and installing two Soil Vapor Extraction (SVE) wells and installing related
components needed for a full-scale SVE System, included the vacuum blower
system, the offgas treatment system, piping, valving, instrumentation, a concrete
foundation slab for the heavy equipment, and an asphalt cover to provide surface
sealing.

The Work includes decontamination, cleanup, and other elements as specified.

Phase 2—Operation and Maintenance

Operation and maintenance activities include monitoring the influent and effluent
concentrations to and from the ah- treatment system, arranging for the disposal of
waste solvents generated by the treatment system and the air water separator unit,
and making repairs to ensure the system is operating properly. Current estimate is
that long-term operation and maintenance will last for a period of 3 years.

3. SITE ACCESS

The EPA Region IX will provide legal access to the construction site. The SUB-
CONTRACTOR shall provide physical access to the construction site.

4. SUBCONTRACTOR'S RESPONSIBILITY FOR UTILITY PROPERTIES
AND SERVICE

The SUBCONTRACTOR shall be responsible for identification of utilities.
Where the SUBCONTRACTOR'S operations could cause damage or
inconvenience to telephone, television, power, oil, gas, sewer, or water, or other
utilities, the SUBCONTRACTOR shall make all arrangements necessary for the
protection of these utilities and services.

The SUBCONTRACTOR shall be solely and directly responsible to the owners
and operators of such properties for any damage, injury, expense, loss, incon-
venience, delay, suits, actions, or claims of any character brought because of any
injuries or damage that may result from carelessness or negligence in the protec-
tion of these utilities. Neither the CONTRACTOR'S representative, nor its offi-
cers, or agents shall be responsible to the SUBCONTRACTOR for damages as a
result of the SUBCONTRACTOR'S failure to protect the utilities identified by the
SUBCONTRACTOR and encountered hi the Work.
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In the event of interruption to domestic or other utility services as a result of
accidental breakage because of drilling operations, the SUBCONTRACTOR shall
immediately notify the proper authority. The SUBCONTRACTOR shall cooperate
with said authority in restoration of service as promptly as possible.

5. INTERFERING STRUCTURES

The SUBCONTRACTOR shall protect any and all existing structures from
damage whether or not they lie within the limits of the easements for the project.
Where existing fences, gates, buildings, trees, or any other structures must be
removed to properly carry out the Work, or are damaged during the Work, they
shall be restored at the SUBCONTRACTOR'S expense to their original condition
and to the satisfaction of the property owner. The removal and replacement of
minor obstructions shall be anticipated and accomplished, even though not shown
or specifically mentioned in these Specifications.

6. PERMITS

The SUBCONTRACTOR shall provide all permits and licenses required by fed-
eral, state, or local agencies for drilling, construction of access roads or
structures, construction and testing of all wells described herein, or as otherwise
required.

The SUBCONTRACTOR shall obtain permits to drill soil vapor extraction wells
from the Arizona Department of Water Resources (ADWR) and any other appro-
priate agency.

The SUBCONTRACTOR shall obtain the necessary permits to (1) transport waste-
water; (2) transport solid waste; (3) dispose of the wastewater; (4) dispose of the
solid waste; and (5) operate the soil vapor treatment system.

The SUBCONTRACTOR shall arrange with the City of Tempe for Traffic
Control if necessary and temporary parking facilities during construction.

7. SITE PROTECTION

Throughout the period of construction, the SUBCONTRACTOR shall keep the
worksite and staging area clean of all rubbish and debris. Protective barriers and
other safety protection necessary to protect the public and workers shall be pro-
vided by the SUBCONTRACTOR. The SUBCONTRACTOR shall protect all
existing fences, walls, buildings, trees, asphalt, concrete curbs and gutters,
sidewalk and landscape during the progress of the Work. In the event of damage
to such property, the SUBCONTRACTOR shall, at his own expense, immediately
restore the property to a condition equal to its original condition and to the
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satisfaction of the CONTRACTOR and the property owner. This provision
includes damages to surface and subsurface utilities.

8. SITE SAFETY

Work covered by these Subcontract Documents will be conducted in the vicinity
of and on a hazardous waste site that has been placed on the EPA National.
Priorities List. All Work completed by the SUBCONTRACTOR shall be
accomplished in accordance with all applicable OSHA requirements and with the
SUBCONTRACTOR'S Site Health and Safety Plan as submitted to the
CONTRACTOR.

9. SITE CLEANUP

The SUBCONTRACTOR shall avoid contamination of the project area, and shall
not dump waste oil, rubbish, or other hazardous or nonhazardous materials on the
ground. Restore site, as nearly as possible, to original condition.Upon completion
of the Work at the site, the SUBCONTRACTOR shall remove from the site all
equipment, unused materials, temporary facilities, and other miscellaneous items
resulting from or used hi the operations.

10. TIME AND HOURS OF WORK

All field activity shall be completed between the hours of 8:30 a.m. and 6:30
p.m., unless otherwise specified by the CONTRACTOR.

No field activity under this subcontract will be allowed on weekends or on public
holidays without prior written approval of the CONTRACTOR.
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SECTION 01722
DECONTAMINATION OF PERSONNEL AND EQUIPMENT

PARTI GENERAL

1.1 WORK INCLUDED

A. This section covers the labor, materials, and equipment necessary for de-
contaminating all SUBCONTRACTOR personnel, drilling and driving
equipment, and construction materials.

B. An onsite decontamination pad and station shall be supplied by the SUB-
CONTRACTOR. Onsite decontamination pad and station meeting specifi-
cations for Level C and equipped with a means of catching all water and

. other residuals shall be provided by the SUBCONTRACTOR in confor-
mance with this section and the SUBCONTRACTOR'S Site Health and
Safety Plan. The SUBCONTRACTOR shall also be responsible for con-
structing the decontamination pad at the site prior to mobilizing any addi-
tional equipment. The SUBCONTRACTOR shall be responsible for pro-
viding the appropriate decontamination tools, equipment, solutions, liquids,
containers, and supplies.

C. All personnel shall be decontaminated before leaving the site, as specified
in the Site Health and Safety Plan. "Leaving the site" is defined as leaving
the exclusion area and entering the contamination reduction area.
Decontamination shall be required prior to breaks, when picking up tools,
equipment, or materials hi the support zone, or any other activities where
the potential exists for contaminant transfer.

D. Equipment shall be cleaned and decontaminated prior to use onsite, and
prior to leaving the site.

E. All equipment shall be washed and cleaned under a minimum of Level D
requirements or as specified by the SUBCONTRACTOR'S Site Safety
Officer, and approved by the CONTRACTOR prior to initiation of work at
the site. This equipment includes drill or drive rigs, casing, pipe, screen,
well points, rods, bits, samplers, core barrel, pumps, drop pipe, cables,
tools, and any other equipment brought onsite.

F. Upon completion of drilling, all equipment shall be decontaminated before
leaving the site as approved by the CONTRACTOR.
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G. All decontamination operations shall be conducted by SUBCONTRACTOR
personnel wearing Level D protective equipment or additional protection as
specified by the SUBCONTRACTOR'S Site Safety Officer.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

Not Used

PART 2 PRODUCTS

2.1 GENERAL

A. The SUBCONTRACTOR shall provide all equipment and supplies neces-
sary for the decontamination process such as a mobile steam cleaner or
hot-water high-pressure washer.

PART 3 EXECUTION

3.1 GENERAL

A. The SUBCONTRACTOR shall follow the general decontamination plans,
as specified by the SUBCONTRACTOR'S Site Health and Safety Plan.
Prior to mobilization, the SUBCONTRACTOR shall finalize all personnel
decontamination needs, equipment, and procedures with the
CONTRACTOR.

3.2 EQUIPMENT DECONTAMINATION

A. All equipment which comes onsite or hi contact with potentially contami-
nated soils or water during drilling shall be cleaned after each use on this
project. Decontamination shall, consist of steam cleaning or hot-water
high-pressure washing.

B. All drilling equipment, tools, and materials shall be decontaminated prior
to any drilling operations. Well casing, screens, and fittings are to be
delivered to the site in a clean condition.

C. The drill auger, rig, bits, drill pipe, and other drilling equipment that shall
go into the borehole shall be cleaned prior to mobilization onsite. At the
completion of Work, the equipment shall again be cleaned. The drilling
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SUBCONTRACTOR shall decontaminate the equipment before use on-site,
between boreholes, and before leaving the site hi the following manner:

1. Scrape and remove all earthen materials from the equipment.

2. Hose down equipment with a portable high-pressure, hot-water
washer (steam cleaner).

3. Wash with alkaline soap and scrub brush.

4. Rinse with steam cleaner.

5. Collect rinsate and scrapings and place hi approved containers
supplied by the SUBCONTRACTOR.

6. Store containers as directed by the CONTRACTOR with those con-
taining drill cuttings and other investigation derived materials.

D. At the site, the SUBCONTRACTOR shall furnish sheet plastic of sufficient
. size to cover the ground hi the immediate work area and beneath the drill-

ing equipment. All cuttings removed from the borehole or that fall on the
plastic sheeting shall be placed hi roll-off bins supplied by the
SUBCONTRACTOR. After the completion of drilling, the plastic sheeting
shall be placed hi SUBCONTRACTOR-supplied roll-off bins.

E. The drill rig, drill pipe, and pipe truck shall be cleaned at the site. The
tires of the drill rig and support vehicles shall be cleaned at the site prior
to traveling on any public roads.

3.3 PERSONNEL DECONTAMINATION

A. Personnel decontamination procedures to be used shall be performed prior
to leaving each drilling location. The SUBCONTRACTOR shall provide
all protective clothing and the equipment necessary for its own personnel to
comply with the decontamination procedures as specified hi the Site Health
and Safety Plan.

B. Discarded, used PPE from each particular well site shall be placed with the
drill cuttings hi the designated roll-off bin for that well.
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PART 4 PAYMENT

4.1 GENERAL

A. Payment for decontamination of equipment and personnel will be included
in the lump sum bid.
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SECTION 01900
HAZARDOUS WASTE CONTINGENCY

PART 1 GENERAL

1.1 WORK INCLUDED

This section covers the requirements for labor, equipment, and materials necessary
to properly transport and dispose of any hazardous wastes generated from the soil
vapor extraction well installations. Solid and liquid wastes that are categorized as
hazardous and contained hi tanks, debris boxes, or drums will be disposed of by
the SUBCONTRACTOR.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

Not Used

PART 2 PRODUCTS

2.1 A. The SUBCONTRACTOR will provide all equipment, supplies, and
properly trained personnel (as per 29 CFR 120), as required to adequately
transport and dispose of any hazardous wastes generated from the drilling
operation.

B. The proper labels, placards, and manifests, as required for transporting and
disposing of any hazardous wastes generated, shall be supplied by the
SUBCONTRACTOR. Manifest will be signed by the CONTRACTOR.

C. SUBCONTRACTOR shall provide the necessary equipment, trained
personnel, and materials to properly decontaminate equipment has been in
contact with hazardous waste.

PART 3 EXECUTION

3.1 GENERAL

A. Upon notification from the CONTRACTOR that hazardous wastes have
been identified, the SUBCONTRACTOR shall submit hi writing to the
CONTRACTOR for approval the .following information:
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• The name and location of the EPA licensed Treatment, Storage, and
Disposal Facility (TSDF) where the waste will be taken.

• The name of the EPA licensed hazardous waste transporter.

• Description of decontamination procedures.

3.2 HAZARDOUS WASTE TRANSPORTATION AND DISPOSAL

After the results of the material testing are obtained, the CONTRACTOR will
give the SUBCONTRACTOR copies and it will be the SUBCONTRACTOR'S
responsibility to obtain a listing of the TSDFs which will accept the wastes for
treatment and/or disposal. The TSDFs must be EPA licensed and have had no
major regulatory violations within the past year.

Manifests will be obtained from the SUBCONTRACTOR and signed by the CON-
TRACTOR.

3.3 EQUIPMENT DECONTAMINATION

A. All equipment which comes into contact with a hazardous waste must be
properly decontaminated with the cleaning solutions and properly disposed
of.

3.4 PERSONNEL DECONTAMINATION

A. Personnel shall be decontaminated prior to leaving the decontamination
area. The SUBCONTRACTOR shall provide all protective clothing and
equipment required to comply with the procedures as specified in the SUB-
CONTRACTOR'S Site Health and Safety Plan, federal, state, and local
regulations/requirements.

PART 4 PAYMENT

4.1 GENERAL

A. Payment for transporting and disposing of hazardous waste at an approved
TSDF, including decontamination of personnel and equipment, will be
included in the unit price per ton for HAZARDOUS WASTE
TRANSPORT AND DISPOSAL.
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SECTION 02500
DRILLING AND SOIL VAPOR EXTRACTION WELL CONSTRUCTION

PART 1 GENERAL

1.1 WORK INCLUDED

A. This section covers all Work necessary to install and complete two soil
vapor extraction wells including installing casing, mesh and/or screen,
gravel pack and/or sand, bentonite seals, grout, and all other related work.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

Not Used

PART 2 PRODUCTS

2.1 GENERAL

A. All equipment shall be in good operating condition and operated and main-
tained in strict conformance with manufacturer's recommendations.

B. The borings shall be advanced using the dual-wall reverse circulation per-
cussion hammer method. The actual depth of each well will be determined
by the onsite hydrogeologist.

2.2 DRILLING EQUIPMENT

A. The SUBCONTRACTOR shall provide a drilling rig capable of using
casing advancement methods of drilling and completing the wells and bore-
holes as described hi these Specifications. The rig shall be capable of
advancing a minimum 9-inch OD threaded temporary casing to protect the
borehole from caving while drilling and completing the well.

B. The approved drilling method should be capable of attaining drilling rates
through sand, gravel, and cobbles (boulders) which allow the drilling of the
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borehole and installation of the well casing in a time period no longer than
2 days.

2.3 ROLL-OFF BINS

A. The solids containers shall be DOT-approved water-tight nominal, 10-cubic
yard steel roll-off bin with a cover. Water-tight bin liners shall be
provided by the SUBCONTRACTOR with each roll-off bin.

2.4 55-GALLON DRUMS

A. The solids containers shall be 55-gallon, 16-gauge steel, painted, scalable,
U.S. DOT-approved drums having water-tight lids. Labeling materials
shall also be supplied by the SUBCONTRACTOR.

2.5 CEMENT GROUT MIX

A. Grout shall consist of a neat cement slurry. Portland cement must conform
to ASTM C150, Type I or II. Proportion one bag of cement to not more
than 5 gallons of water; 4 to 5 pounds of bentonite per bag of cement may
be used to reduce shrinkage. Consistency and method of mixing shall be
approved by the CONTRACTOR.

B. The density of the slurry mixture for tremie grouting shall be monitored
prior to placement using a standard mud balance. A record shall be kept
of all such measurements. The time between mixing and placement and
the total volume of slurry emplaced shall also be recorded.

C. The use of special cements or other admixtures (ASTM C494) to reduce
permeability, increase fluidity, and/or control set time, and the composition
of the resultant slurry shall be discouraged. Any additives must be
approved in writing by the CONTRACTOR.

2.6 CASING

A. Casing shall be 4-inch Schedule 80 PVC. Pipe ends shall be flush and the
joints threaded. All casings shall be of new, first quality material and be
free of defects in workmanship or damage caused by handling.

2.7 SCREEN

A. Screens shall be 4-inch Schedule 80 0.050 slotted PVC. Ends shall be
sealed with a PVC well bottom cap.
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2.8 GRAVEL PACK

A. Gravel pack shall be clean washed 1/4-inch pea gravel. The SUBCON-
TRACTOR shall submit to CONTRACTOR a sample of proposed gravel
pack material for approval prior to delivery of gravel pack material to the
site.

2.9 GRAVEL SOUNDING DEVICE

A. The SUBCONTRACTOR shall provide a weighted measuring device to
sound ("tag") the gravel level in the hole during placement.

2.10 BENTONITE

A. Bentonite required for the sealing the completion interval shall be hi pellet
or granular form as approved by the CONTRACTOR.

2.11 WELLHEAD COMPLETION

A. . Soil Vapor Extraction wellhead completions shall consist of the equipment
detailed on the DRAWINGS. Requirements for the piping, valves, gauges,
and other instrumentation are provided in SECTION 15065, PIPING.

2.12 BELOWGRADE ACCESS BOX

A. The belowgrade access box shall consist of a traffic rated concrete vault, as
detailed on the DRAWINGS.

PART 3 EXECUTION

3.1 SOIL VAPOR EXTRACTION WELLS

A. The SUBCONTRACTOR shall set up drilling equipment at locations desig-
nated by the CONTRACTOR. The sites will all be within the DCE
Circuits site boundary. The approximate locations of the wells are shown
in Sheet 3 of the DRAWINGS. The SUBCONTRACTOR shall be notified
by the CONTRACTOR once the exact location of a well site has been
determined. At that time, the SUBCONTRACTOR is advised to carefully
inspect the site and existing facilities before beginning any Work at the
drilling site. For the purposes of bidding, it should be assumed that the
drill sites will be located within an unpaved parking lot. Any damage to
pavement during drilling shall be repaired to a condition acceptable to the
CONTRACTOR and the property owner.
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B. The SUBCONTRACTOR shall clean all equipment, tools, and materials
prior to mobilization onsite and during onsite mobilization and demobiliza-
tion in accordance with Section DECONTAMINATION OF PERSONNEL
AND EQUIPMENT and as directed by the CONTRACTOR.

C. The construction of the two soil vapor extraction wells shall be completed
as shown on the DRAWINGS. The boreholes shall be a minimum 9-inch
diameter. Screened intervals shall be constructed as shown on Sheet 4 of
the DRAWINGS. Pea gravel shall be installed around each screened sec-
tion. A 1-foot section of sand shall follow, followed by a tremied 1-foot
bentonite slurry seal, and grout shall be tremied to the base of the vault.

D. During the drilling of the soil vapor extraction wells, cuttings will be col-
lected for lithology logging purposes at 5 foot intervals, or upon request of
the Engineer.

E. The SUBCONTRACTOR shall, in conjunction with, and with the approval
of, the CONTRACTOR, designate and secure various areas on and near
the site as follows:

1. Exclusion area ("hot zone," "downrange," and "ground zero") is
that area where contamination is expected to occur.

2. Contamination reduction area ("decon area" and "personal
decontamination station"), which abuts the exclusion area, serves as
the sole point for entering and exiting the exclusion area through an
access control point located at the boundary ("hot zone") between
the exclusion area and the contamination reduction area; contains
material, equipment, and facilities for decontaminating personnel,
protective gear, drilling, and other equipment; and contains the sole
pouit for entering and exiting the contamination reduction area
through another access control point located on the boundary
between the contamination reduction area and the support zone.

3. Support zone ("clean area," "command post," and "support area"),
including an area free of contamination where unprotected personnel
can work; where workers entering the contamination reduction area
and exclusion zone dress out in the prescribed levels of protection;
where visitors to the site may observe site operations; and where
supplies, safety equipment, and emergency equipment are kept.

F. The support zone and contamination reduction area are to be located
upwind of the exclusion zone. The exclusion zone and contamination
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reduction area are considered contaminated; anyone entering these areas
shall don the appropriate level of protective clothing, and shall be properly
decontaminated before reentering the support zone. Any materials, equip-
ment, or vehicles entering the exclusion zone shall be considered contami-
nated and shall not reenter the support zone until properly decontaminated.
The proper decontamination procedures shall be described hi the Site
Health and Safety Plan as prepared by the Subcontractor. The SUBCON-
TRACTOR shall note that delineation of the three zones is required at all
locations where contamination is expected, including drilling locations
where surface contamination may not be present, but where contamination
might be brought to the surface hi the form of soils, waste, drilling fluids,
or groundwater. Following designation of the three areas, the SUBCON-
TRACTOR shall supply a personnel decontamination station located hi the
contamination reduction area. The decontamination station shall provide
the means and methods for contamment of all fluids used hi the decontami-
nation process. The SUBCONTRACTOR will be responsible for the stor-
age and disposal of the personal decontamination fluids. The decontamina-
tion station will be approved by the CONTRACTOR before additional
Work may begin.

G. The SUBCONTRACTOR shall furnish the CONTRACTOR with a Field
Activity Daily Report which shall include a tabulation of quantities for each
pay item and a description of all approvals made by the CONTRACTOR.
Keep the records up-to-date with the progress of drilling. Keep a copy at
the drill site for inspection by the CONTRACTOR. The Field Activity
Daily Report shall be signed by both the SUBCONTRACTOR and the
CONTRACTOR at the completion of each day's work.

3.2 CONTAINMENT TESTING AND DISPOSAL OF DRILLING WASTES

CONTAINMENT OF WASTES

A. Debris boxes will be completely covered and fastened with tie downs dur-
ing periods when work is not being performed to prevent precipitation
intrusion, and/or loss of material to wind.

B. The SUBCONTRACTOR shall be responsible for ensuring that all tanks,
bins, equipment, tools, and materials will be cleaned prior to mobilization
onsite.

C. Upon notification by the CONTRACTOR that a specified roll-off bin or
55-gallon drum is ready for release, the SUBCONTRACTOR shall retrieve
the specified containers. This notification shall cease the rental period of
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the specified container(s) at that time to the nearest whole day. Rental cost
shall not be incurred for days beyond the day of notification.

D. Debris boxes shall be used for drill cutting storage when OVM readings
and smell of the material indicates that no VOCs are present.

E. Drums shall be used to contain contaminated drill cuttings.

F. Decontamination water shall be stored hi a portable tank.

TESTING OF WASTE

A. Samples of the solid wastes from each debris box and rum will be collected
and analyzed for volatile organic compounds and TCLP metals by the
CONTRACTOR. The SUBCONTRACTOR shall submit with its bid any
additional analyses required by the SUBCONTRACTOR'S disposal facility.
The CONTRACTOR will classify each container as hazardous or nonhaz-
ardous after the analytical results are obtained and reviewed.

DISPOSAL OF WASTE

A. Solid wastes which are classified as hazardous shall be handled and dis-
posed of in accordance with Section 01900, HAZARDOUS WASTE CON-
TINGENCY, of these specifications.

B. The SUBCONTRACTOR shall arrange for the transport and disposal of
solids classified as nonhazardous hi a manner approved by the CONTRAC-
TOR. The proposed disposal site must be permitted to accept the waste
being disposed.

C. The SUBCONTRACTOR shall submit with its Bid the name, address,
telephone number, transport and/or disposal license number(s), and name
of the contact person from the proposed second tier subcontract waste
hauler, if used, and the proposed non-hazardous disposal site.

D. For bidding purposes, the bidder shall assume a 45-day rental for each roll-
off bin and each wastewater tank.

E. Waste solids from the bottom of the wastewater tank shal be transferred to
drums for disposal.
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PART 4 PAYMENT

4.1 GENERAL

A. Drilling and installing the soil vapor extraction wells as described in this
section will be included in the lump sum bid.
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SECTION 02555
SITE PAVING

PART 1 GENERAL

1.1 WORK INCLUDED

A. This section covers the work necessary for installation of the asphalt
pavement seal. Boundaries of the seal are delineated on Sheet 2 of the
DRAWINGS.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

Not Used

PART 2 PRODUCTS

2.1 AGGREGATE BASE COURSE

A. Aggregate base course material shall be Class 2 conforming to the require-
ments of Section 303 of the Standard Specifications for Arizona Depart-
ment of Transportation.

2.2 ASPHALT CONCRETE

A. Asphalt concrete shall conform to Section 409 of Standard Specifications
for Arizona Department of Transportation.

2.3 AGGREGATE FOR ASPHALTIC CONCRETE

A. Aggregate shall meet the requirements of Section 409 of the referenced
specification.

B. All tests necessary for the SUBCONTRACTOR to locate a source of
aggregate that meets the Specification shall be made by the
SUBCONTRACTOR, and certified copies of the test results from a
commercial testing laboratory shall be furnished to the Contractor.
Approval of the source of the aggregate does not relieve the
SUBCONTRACTOR in any way of the responsibility for delivery at the
jobsite of aggregates that meet the requirements specified herein.
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2.4 FILLER

A. Mineral admixture, if required, shall meet the requirements of Section 409.

2.5 ASPHALT CEMENT

A. The asphalt cement to be mixed with the mineral aggregates at the central
plant shall be AC-20 conforming to the requirements of Section 1005 of
Standard Specifications for Arizona Department of Transportation. Test
methods listed in Table 1005-1 of the Standard Specifications shall be
performed and used to determine conformance with the requirements speci-
fied, and shall be the responsibility of the SUBCONTRACTOR. Test
results performed by a recognized testing laboratory and a Certificate of
Compliance shall be submitted by the SUBCONTRACTOR to the CON-
TRACTOR for approval prior to the use of the material in the work.

2.6 TACK COAT

A. Tack coat shall be CRS-2 conforming to Section 1005 of Standard Specifi-
cations for Arizona Department of Transportation.

2.7 PRIME COAT

A. Material for prime coat shall be MC-70 conforming to Section 1005 of
Standard Specifications for Arizona Department of Transportation.

2.8 COMPOSITION OF MIXTURE

A. At least 10 days prior to producing any of the mixture for use in the
paving, the SUBCONTRACTOR shall submit for approval a job-mix for-
mula to the CONTRACTOR. No asphalt pavement work shall be under-
taken by the SUBCONTRACTOR until the CONTRACTOR has reviewed
the job-mix formula.

B. The job-mix formula shall indicate the gradation of each of the several
aggregate constituents to be used hi the mixture and shall establish the
exact proportion of each constituent to be used to produce a combined
gradation of aggregate within the appropriate limits stated above.

C. The job-mix formula shall also indicate the ASTM bulk specific gravity of
each aggregate constituent, the measured maximum specific gravity of the
mix at the optimum asphalt content determined hi accordance with
ASTM D2041, all properties as stated under Section 409 of Standard
Specifications for Arizona Department of Transportation for at least four
different asphalt contents other than optimum, two of which will be below
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optimum and two of which will be above optimum, the percent of asphalt
lost due to absorption by the aggregate, and any other information pertinent
to the design of the mix.

D. After a job-mix formula is established and reviewed, all mixtures furnished
under this Contract shall conform to the requirements and tolerances as
stated hi Section 409 of Standard Specifications for Arizona Department of
Transportation.

PART 3 EXECUTION

3.1 PREPARATION OF PAVED SURFACES

A. Aggregate Base Course:

1. Placement of the aggregate base course shall be in accordance with
Section 303 of the Standard Specifications, except that the base
course shall be compacted as specified herein.

2. The aggregate base course shall be compacted to a density of not
less than 95 percent of maximum density hi accordance with
AASHTO T-180, Method D. The moisture content of the
aggregate, at the tune of compaction, shall be within plus two or
minus four percentage points of optimum moisture content.

B. Preparation of Existing Pavement Surfaces:

1. A prune coat (MC-70) shall be applied over the full length of the
project at the rate of 0.35 gallons/square yard. Application shall be
in accordance with Section 404 of Standard Specifications for
Arizona Department of Transportation.

2. Should any holes, breaks, or irregularities develop hi the parking lot
surface after the prime coat has been applied, they shall be patched
with asphalt concrete immediately hi advance of placing the asphalt
concrete. The SUBCONTRACTOR shall maintain the completed
prime coat by blading or brooming with motor patrol graders, until
the asphalt concrete is placed.

f

3. After the maintenance, patching, or repair work has been completed
and immediately prior to placing the asphalt concrete pavement, the
surface of the prime coat shall be swept clean of all dirt, dust, or
other foreign matter.
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C. Preparation of Asphaltic Concrete Surfaces:

1. A tack coat of asphalt applied at the rate of 0.08 gallon per square
yard shall be applied uniformly to all surfaces on which any course
of asphalt concrete is to be placed.

2. The tack coat shall be an emulsified asphalt. The emulsified asphalt
may be mixed with water at the rate of 1 to 2 parts water to 1 part
of emulsified asphalt.

3. When asphalt concrete pavement is to be constructed over an exist-
ing paved or oiled surface, in addition to the preparation as outlined
hereinbefore, all holes and small depressions shall be filled with an
appropriate class of asphalt concrete mix by hand shoveling. The
surface of the patched area shall be leveled and compacted thor-
oughly.

3.2 ASPHALT CONCRETE PAVEMENT

A. Workmanship hi producing, hauling, placing, compacting, and finishing
asphalt concrete shall conform to Section 409 of Standard Specifications for
Arizona Department of Transportation , except as modified and supplemen-
ted herein.

3.3 CONNECTIONS WITH EXISTING FACILITIES

A. Where the bituminous pavement is to be connected with an existing road-
way surface, the SUBCONTRACTOR will be required to modify the exist-
ing roadway surface if necessary to produce a smooth riding connection to
the existing facility.

B. Where it is necessary to remove existing asphalt surfaces or oil mat sur-
faces to provide proper meet lines and riding surfaces, the
SUBCONTRACTOR shall burn or chip the existing surface so that there
will be sufficient depth to provide a minimum of 1 inch of asphalt
concrete, and the waste material shall be disposed of to the satisfaction of
the Contractor. Prior to placing the asphalt concrete, these areas shall be
tacked. Meet lines shall be straight and the edges be vertical. The edges
of meet line cuts shall be painted with liquid asphalt or emulsified asphalt
prior to placing asphalt concrete. After placing the asphalt concrete, the
meet line shall be sealed by painting with a liquid asphalt or emulsified
asphalt and immediately covered with clean, dry sand.

C. Prior to laying the second strip of asphalt concrete pavement, the edge of
the first strip laid and other contact surfaces such as curbs, manhole

RDD100141E8.WP5 02555-4 May 15, 1995
SITE PAVING



frames, and similar materials shall be painted with emulsified asphalt or
liquid asphalt to provide closely bonded watertight joints. This work shall
be done hi a manner that will prevent staining adjacent surfaces not
intended to be coated.

3.4 CONSTRUCTION OF COURSES

A. The asphalt concrete pavement shall be constructed hi two courses as
shown on the Drawings and as required hi the referenced specification.

B. The first course shall include widening of the existing pavement (if speci-
fied) and leveling up of all irregularities hi the surface of the existing pave-
ment or foundation to the extent that will enable the final course to be of a
uniform thickness throughout the project.

C. The leveling shall be to such elevation that when a uniform wearing
surface is placed, the finished pavement will conform to the grade and
cross section shown on the Drawings.

D. Longitudinal joints hi the leveling and wearing courses shall be offset a
minimum of 6 inches, so that one joint will not be directly over the other.

3.5 COMPACTION

A. Rolling shall continue until all roller marks are eliminated and a minimum
density of 95 percent Marshall has been obtained.

B. Field density tests shall be made with a nuclear density gauge operated by
the Contractor or his representative.

3.6 JOINTS

A. The placing of the top or wearing course shall be as nearly continuous as
possible, and the roller shall pass over the unprotected end of the freshly -
laid mixture only when the laying of the course is discontinued for such
length of tune as to permit the mixture to become chilled.

B. When the work is resumed, the previously compacted mixture shall be cut
back to produce a slightly beveled edge for the full thickness of the course.
The material which is cut away shall be wasted and new mix shall be laid
against the fresh cut. Rollers or tamping irons shall be used to seal the
joint.
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3.7 SURFACE TOLERANCE

A. Tests for conformity with the specified crown and grade shall be made by
the CONTRACTOR immediately after initial compression. Any variation
shall be immediately corrected by the removal or addition of materials and
by continuous rolling.

B. The completed surface of the top or wearing course shall be of uniform
texture, smooth, uniform as to crown and grade, and free from defects of
all kinds. The completed surface shall not vary more than 1/8 inch from
the lower edge of a 10-foot straightedge placed on the surface parallel to
the centerline. The transverse slope of the completed surface shall vary
not more than 1/4 inch hi 10 feet from the rate of transverse slope shown
on the Drawings. The finished grade shall not vary more than 0.02 feet
from that indicated on the Drawings.

C. After completion of the final rolling, the smoothness and grade of the sur-
face shall again be tested by the SUBCONTRACTOR.

D. When deviations hi excess of the above tolerances are found, the pavement
surface shall be corrected by the addition of asphalt concrete mixture of an
appropriate class to low places or the removal of material from high places
by methods satisfactory to the CONTRACTOR, or by removal and
replacement of the wearing course of asphalt concrete. Correction of
defects shall be carried out until there are no deviations anywhere greater
than the allowable tolerances.

E. All areas in which the surface of the completed pavement deviates more
than twice the allowable tolerances described above shall be removed and
replaced to the satisfaction of the CONTRACTOR.

F. All costs involved hi making the corrections of defects described above
shall be borne by the SUBCONTRACTOR and no compensation will be
made for this work.

3.8 SAMPLES

A. If required by the CONTRACTOR, the SUBCONTRACTOR shall, without
additional charge, provide the CONTRACTOR with test results of samples
of asphalt concrete cut from the completed pavement or the individual
courses thereof. The minimum number of test cores shall be one core per
500 tons of production. The number of cores shall be increased if
problems are indicated. He shall also provide the CONTRACTOR with
test results of samples of the uncompressed asphalt concrete mixtures, and
all materials incorporated hi the work.
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3.9 UNFAVORABLE WEATHER

A. Asphalt for prime coat shall not be applied when the ground temperature is
lower than 50 degrees F without written permission of the
CONTRACTOR.

B. Asphalt concrete shall not be placed when the atmospheric temperature is
lower than 40 degrees F, nor during heavy rainfall, nor when the surface
upon which it is to be placed is frozen.

PART 4 PAYMENT

4.1 GENERAL

A. Work for constructing the asphalt parking lot will be included as part of
the lump sum bid.
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SECTION 02831
CHAIN LINK FENCE

PART 1 GENERAL

1.1 WORK INCLUDED

A. This section covers the work necessary for the supply and installation of
both permanent and temporary chain link fencing, and the removal of tem-
porary fencing, complete. Boundaries of the temporary and permanent
fencing are shown in Sheets 2 and 3 of the DRAWINGS.

1.2 REFERENCES

ASTM Fence Specification (citation to be added hi final spec.)

1.3 SUBMITTALS

A. Shop Drawings:

1. Detailed information and specifications for materials, finishes, and
dimensions.

2. Drawings showing post sizes and sections, post setting and bracing,
gate details, details of attachment of fabric, and any other details
required to erect the fence along the lines indicated.

B. Samples: Approximately 6 inches square of fabric and slats.

PART 2 PRODUCTS

2.1 MATERIALS

A. Match style, finish, and color of each fence component with that of other
fence components.

2.2 CHAIN LINK FENCE FABRIC

A. Galvanized fabric conforming to ASTM A392-89, Class 1; galvanized after
weaving. Fabric shall be fabricated of 9-gauge wire woven hi 2-inch dia-
mond-mesh. Fabric height shall be 84 niches, unless otherwise shown.
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2.3 POSTS

A. Class 1, Grade A or B, steel pipe; Class 3, formed steel sections; or
Class 6, steel square sections. Class 4, steel H-section may be used for
line posts in lieu of line post shapes specified for the other classes. Sizes
shall be as shown on the drawings. Line posts and terminal (corner, gate,
and pull) posts selected shall be of the same class throughout the fence.
Gate post shall be either round or square, subject to the limitation specified
in. Posts shall be 8 feet on center with a top rail between each post.

2.4 GATES

A. Gate frames shall be constructed of Class 1, Grade A or B, steel pipe.
Gate fabric shall be as specified for chain link fabric. Gate leaves more
than 8 feet wide shall have either intermediate members and diagonal truss
rods or shall have tubular members as necessary to provide rigid
construction, free from sag or twist. Gate leaves less than 8 feet wide
shall have truss rods or intermediate braces. Gate fabric shall be attached
to the gate frame by method standard with the manufacturer except that
welding will not be permitted. Latches, hinges, stops, keepers, rollers,
and other hardware items shall be furnished as required for the operation
of the gate. Latches shall be arranged for padlocking so that the padlock
will be accessible from both sides of the gate. Stops shall be provided for
holding the gates in the open position.

2.5 BRACES AND RAILS

A. Zinc-coated, Class 1, Grade A or B, steel pipe, size SP1.

2.6 ACCESSORIES

Ferrous accessories shall be zinc or aluminum coated. Truss rods shall be furnished for
each terminal post. Truss rods shall be provided with turribuckles or other equivalent
provisions for adjustment.

2.7 CONCRETE

ASTM C94, using 3/4-inch maximum size aggregate, and having minimum compressive
strength of 3,000 psi at 28 days. Grout shall consist of 1 part portland cement to 3 parts
clean, well-graded sand and the minimum amount of water to produce a workable mix.

2.8 SLATS

Slats shall be plastic or fiberglass as manufactured by Inryco Link Manufacturer, Posen,
Illinois; Patrician Products, Hicksville, New York; or equal. Minimum width of 1 inch.
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The slat shall be interwoven into the chain link fabric and be vertically installed on both
fence and gates. The slot material shall be MV-resistant with color selection by the base.

PART 3 EXECUTION

3.1 GENERAL

Fence shall be installed to the lines and grades indicated. The area on either side of the
fence line shall be cleared to the extent indicated. Line posts shall be spaced equidistant
at intervals not exceeding 8 feet. Terminal (corner, gate, and pull) posts shall be set at
abrupt changes hi vertical and horizontal alignment. Fabric shall be continuous between
terminal posts; however, runs between terminal posts shall not exceed 500 feet. Damage
to the galvanized surface due to welding shall be repaired with "repair sticks" of
zinc-cadmium alloys or zinc-tin-lead alloys per AWS WZC.

3.2 EXCAVATION

Post holes shall be cleared of loose material. Waste material shall be spread where direc-
ted. The ground surface irregularities along the fence line shall be eliminated to the
extent necessary to maintain a 1-inch clearance between the bottom of the fabric and
finish grade.

3.3 POSTS

Posts shall be set plumb and hi alignment. Posts shall be set in concrete to the depth
indicated on the SUBCONTRACTOR'S shop drawings after approval by the CONTRAC-
TOR. Posts set in concrete shall be set hi hole diameters of 16 inches for terminal posts
and 12 inches for line posts. Concrete shall be thoroughly consolidated around each post,
shall be free of voids and finished to form a dome.. Concrete shall be allowed to cure for
72 hours prior to attachment of any item to the posts. Class 3 line posts may be
mechanically driven, for temporary fence construction only. Driven posts shall be set to
a minimum depth of 3 feet and shall be protected with drive caps when being set.

3.4 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as indicated and hi conformance with the standard
practice for the fence furnished. Horizontal (compression) braces and diagonal truss (ten-
sion) rods shall be installed. Braces and truss rods shall extend from terminal posts to
line posts. Diagonal braces shall form an angle of approximately 40 to 50 degrees with
the horizontal.
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3.5 TENSION WIRES

Tension wires shall be installed along the top and bottom of the fence line and attached to
the terminal posts of each stretch of the fence. Top tension wires shall be installed within
the top 1 foot of the installed fabric. Bottom tension wire shall be installed within the
bottom 6 inches of the installed fabric. Tension wire shall be pulled taut and shall be
free of sag.

3.6 CHAIN LINK FABRIC

Chain link fabric shall be installed on the side of the post indicated. Fabric shall be
attached to terminal posts with stretcher bars and tension bands. Bands shall be spaced at
approximately 15-inch intervals. The fabric shall be installed and pulled taut to provide a
smooth and uniform appearance free from sag, without permanently distorting the fabric
diamond or reducing the fabric height. Fabric shall be fastened to line posts at approxi-
mately 15-inch intervals and fastened to all rails and tension wires at approximately
24-inch intervals. Fabric shall be cut by untwisting and removing pickets. Splicing shall
be accomplished by weaving a single picket into the ends of the rolls to be joined. The
bottom of the installed fabric shall be 1 inch, ±1/2 inch above the ground. After the
fabric installation is complete, the fabric shall be exercised by applying a 50-pound push--
pull force at the center of the fabric between posts. The use of a 30-pound pull at the
center of the panel shall cause fabric deflection of not more than 2.5 inches when pulling
fabric from the post side of the fence. Every second fence panel shall meet this require-
ment. All failed panels shall be resecured and retested at the Contractor's expense.

3.7 GATES

Gates shall be installed at the locations shown. Hinged gates shall be mounted to swing
180 degrees. Latches, stops, and keepers shall be installed as required. Padlocks shall
be attached to gates or gate posts with chains and hinge pins, and hardware shall be
welded or otherwise secured to prevent removal.

PART 4 PAYMENT

4.1 GENERAL

A. Payment for installation and removal of the temporary fencing and
installation of the permanent fencing will be included hi the lump sum bid.
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SECTION 03301
REINFORCED CONCRETE

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Work necessary for furnishing and placing cast-in-place reinforced
concrete, complete.

1.2 SUBMITTALS

A. Quality Control Submittals: Furnish as follows:

1. Admixtures: Furnish the following for each admixture to be incor-
porated into the project:

a. Manufacturers' Certifications of Compliance.

2. Aggregates: Furnish the following for each type used:

a. Gradation for coarse and for fine aggregates and for the
coarse and fine combined together (three separate gradings
listed as percent passing versus sieve sizes).

3. Concrete Delivery Tickets: Furnish to Owner's representative at
project site for each truck the following information:

a. Name of concrete firm.
b. Serial number of ticket.
c. Date.
d. Truck number.
e. Specific class of concrete.
f. Type and amount of admixtures used.
g. Amount of concrete.
h. Time batched and unloaded.
i. Amount of water added.

4. Curing Compound: Manufacturer's Certification of Compliance, to
include statement that product is a solvent based product with high
solids content and meets ASTM C309, and additional maximum
moisture loss requirements of 0.030 gm/square cm/72 hours, and
statement shows one-coat coverage to comply with requirements of
these Specifications.
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B. Shop Drawings: Furnish the following:

1. Reinforcing steel shop drawings, prepared in accordance with 1990
CRSI Manual of Standard Practice (MSP-1-90) and ACI Detailing
Manual 1988 (SP-66):

a. Bending lists.
b. Placing drawings.

PART 2 PRODUCTS

2.1 CEMENT

A. Portland Cement Type II:

1. Meet ASTM C150, including low alkali provisions of Table 2 of
that specification.

2.2 WATER

A. Clean potable water containing less than 500 ppm of chlorides.

2.3 CONCRETE AGGREGATES

A. General: Natural aggregates, free from deleterious coatings and
substances, meeting ASTM C33, together with referenced ASTM Standard
Specifications.

B. Fine Aggregates:

1. Clean, sharp, natural sand.

2. Meet ASTM C33.

3. Materials Passing 200 Sieve: 4 percent maximum.

4. Limit deleterious substances as shown in Table 1 of ASTM C33
with material finer than 200 sieve limited to 3 percent and coal and
lignite limited to 0.5 percent.

C. Coarse Aggregate:

1. Natural gravels, a combination of gravels and crushed gravels,
crushed stone, or a combination of these materials containing no
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more than 15 percent flat or elongated particles (long dimension
more than five times the short dimension).

2. Materials Passing 200 Sieve: 0.5 percent maximum.

3. Limit deleterious substances as shown in Table 3 of ASTM for
exposed concrete. All concrete surfaces that are exposed inside or
outside of structures regardless whether above water or below shall
be considered to be exposed concrete.

D. Combined Aggregates: Meet combined aggregate gradings required under
Article CONCRETE MIX DESIGN, specified hereinafter.

2.4 CONCRETE ADMIXTURES

A. Source: Provide all admixtures used in the concrete mix from the same
manufacturer.

B. Air-Entraining Admixture:

1. Use hi all concrete.
2. Meet ASTM C260.

C. Water-Reducing Admixtures:

1. Manufacturer and Product:

a. Master Builders, Inc., Cleveland, Ohio, Pozzolith or Pozzo-
lith Polyheed.

b. W. R. Grace & Co., Cambridge, Massachusetts, WRDA
HYCOL.

c. Euclid Chemical Co., Cleveland, Ohio, Eucon WR-90.

D. Pozzolan (Fly Ash): Class C or Class F fly ash meeting ASTM C618-84,
including requirements of Table 1 and 2, except as modified herein:

1. Loss on Ignition: Maximum 3 percent.

2. Water Requirement: Maximum 100 percent of control.

3
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2.5 CONCRETE MIX DESIGN

A. General:

1. Design, select and proportion ingredients, and test concrete mix
through an approved independent testing laboratory meeting
ASTM E329, and signed by a registered engineer.

2. Concrete Compressive Strength, f'c:

a. 4,000 psi at 28 days, unless otherwise shown.

b. Design lab-cured trial mix cylinders to meet the
requirements of this section.

c. Use additional cement above minimum specified if required
to meet average compressive strength, f'cr.

d. Use f'cr as a basis for selection of concrete proportions as
set forth in Chapter 5 of ACI 318 and commentary
ACI 318R in the Building Code Requirements for Reinforced
Concrete.

e. f'cr: Equal to f'c plus 1200 when data is not available to
establish standard deviation.

3. Combined Aggregate Grading: Grading combination specified
herein, unless otherwise shown.

B. Proportions:

1. Design mix to meet aesthetic and structural concrete requirements.

2. In accordance with ACI 211 unless specified otherwise.

3. Water-cement (or water-cement plus fly ash) (W/C) ratio which
shall control the amount of total water added to concrete for the
following conditions:
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Concrete

Aggregate Size
1-1/2-inch
3/4-inch

Without Superplas-
ticizers

Maximum
W/C Ratio

0.46
0.44

With Superplasti-
cizer

Maximum
W/C Ratio

0.40
0.375

4. Minimum Cement Content (or combined cement plus fly ash
content):

a. 517 pounds per cubic yard for concrete with 1-1/2-inch
maximum size aggregate,

b. 564 pounds per cubic yard for 3/4-inch maximum size
aggregate,

c. Increase cement content (or combined cement plus fly ash
content) as required to meet strength requirements.

C. Admixtures:

1. Air Content:

a. Range: 4 to 6 percent.
b. Test hi accordance with ASTM C231.

D. Slump Range at Project Site: 4 to 8 inches.

E. Combined Aggregate Gradings:

1. Limit the water-cement ratio to the value specified hereinbefore for
the combined grading selected.

2. Grading Limits: As follows:

Sieve Sizes
2"

1-1/2"
1"

3/4"
1/2"

Percentage Passing
1-1/2" Max.

100
95-100
65-85
55-75

—

3/4" Max.
—
—
100

92-100
68-86
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2.6 CONCRETE MIXING

A. General: Meet ACI 304 current edition and other requirements as
specified for mix design, testing, and quality control.

B. Mixing Process:

1. Mix each batch of concrete in truck mixer for minimum
70 revolutions and maximum of 270 revolutions of drum or blades
at rate of rotation designated by equipment manufacturer.

2. Perform additional mixing, if required, at speed designated by
equipment manufacturer as agitating speed.

2.7 REINFORCING STEEL

A. ASTM A615, Grade 60, deformed bars.

B. Accessories:

1. Tie Wire: 16-gauge, black, soft-annealed wire where tie wire is not
closer than 1 inch from surface of wall after typing in place.

2. Bar Supports and Spacers: Precast concrete bar supports,
cementitious fiber-reinforced bar supports, or all-plastic bar
supports and side form spacers meeting the requirements of the
CRSI 1988 Supplement to Manual of Standard Practice, 24th
Edition, 1986. Other types of supports or spacers shall not be used.

2.8 FORMS

A. Use new plywood or metal forms for exposed areas, and new shiplap or
plywood for unexposed areas. Materials shall produce tight forms and an
acceptable finish.

2.9 CURING COMPOUND

A. Manufacturer (When Certifications are Furnished):

1. Master Builders Co., Cleveland, Ohio, Masterkure.
2. Euclid Chemical Co., Cleveland, Ohio, Euco Super Floor Coat.

2.10 NONSHRINK GROUTS

A. MasterFLOW 928 by Master Builders Co.
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PART 3 EXECUTION

3.1 FORMS

A. Construction:

1. Accurate to dimensions and elevations required, strong, and
unyielding.

2. Brace as required to prevent distortion during concrete placement.

B. Form Surface Preparation: Thoroughly clean form surfaces in contact with
concrete of previous concrete, dirt, and other surface contaminants prior to
coating surface.

C. Beveled Edges (Chamfer): Form 3/4-inch bevels at concrete edges, unless
otherwise shown.

D. Form Removal:

1. Contractor shall assume responsibility for damage resulting from
improper and premature removal of forms.

3.2 PLACING REINFORCING STEEL

A. Place reinforcing steel as shown and in accordance with a manual titled,
"Placing Reinforcing Bars," published by the Concrete Reinforcing Steel
Institute (CRSI).

B. Clean metal reinforcement of any loose mill scale, oil, earth, and other
contaminants.

3.3 FIELD BENDING

A. Straightening and Rebending: Do not straighten or rebend metal
reinforcement. Field bending of reinforcing steel bars is not permitted.

3.4 PLACING CONCRETE

A. General:

1. Meet requirements and recommendations of ACI 304 and ACI 318,
except as modified herein.
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2. Inspection:

a. Notify CONTRACTOR at least 1 full working day in
advance before starting to place concrete.

3.5 PATCHING

A. General:

1. Patching of concrete shall provide an acceptable and structurally
sound surface finish uniform in appearance or upgrade the finish by
other means until acceptable.

B. Defective Areas:

1. Remove defective concrete such as honeycombed areas, rock
pockets, popouts, staining, and other defects out to sound concrete.

2. Fill defective area with nonshrink grout.

3. Use approved bonding agent on horizontal patches prior to placing
nonmetallic, nonshrink grout.

3.6 PLACING GROUT

A. Place and cure nonshrink grout as instructed by the manufacturer.

3.7 GROUTING MACHINERY FOUNDATIONS

A. Block out original concrete or finish off a sufficient distance below bottom
of machinery base to provide for thickness of grout as shown. Prepare the
concrete surface by sand blasting or chipping or by other mechanical
means to remove any soft material.

B. Set machinery hi position and wedge to proper elevation by steel wedges or
use cast-in leveling bolts.

C. Form with watertight forms at least 2 inches higher than the bottom of the
plate.

D. Fill space between bottom of machinery base and original concrete pour
with fluid nonshrinking type grout as specified and hi accordance with
manufacturer's demonstration instructions.
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3.8 CONCRETE SLAB FINISHES

A. General:

1. Thoroughly compact slabs and floors by vibration.

2. Round off all edges of slabs and tops of walls with a steel edging
tool.

3.9 CURING OF CONCRETE

A. Curing shall be continuous for 7 days unless otherwise shown or approved
hi writing.

PART 4 PAYMENT

4.1 LUMP SUM BID

A. Payment for work hi this section will be included as part of the lump sum
bid.
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SECTION 11371
SOIL VAPOR EXTRACTION SYSTEM

PART 1 GENERAL

1.1 WORK INCLUDED

A. This section covers the work necessary to furnish and install the vapor
extraction blower system that includes blowers, an air/water separator, or
sound attenuation housing and associated controls all suitable for an outdoor
installation.

B. Like items of equipment provided hereunder shall be the end products of one
manufacturer in order to achieve standardization for appearance, operation,
maintenance, spare parts, and manufacturer's service.

C. All components of this system shall have a UL label signifying conformance
to Underwriter's Laboratory standards.

1.2 REFERENCES

Not Used

1.3 COORDINATION

A. Vapor extraction blower systems shall be functionally compatible with the
off gas treatment system with respect to gas flow rate, humidity, and
temperature.

1.4 SUBMITTALS

A. The following submittals shall be made as part of the required work:

1. Total weight and dimension of each blower, baseplate, motor, and
appurtenances.

2. Total weight and dimension of the air/water separator and appurte-
nances.

3. Descriptive information as required to fully describe the blowers,
air/water separator, controls, and overall performance.
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4. Complete interconnection wiring diagrams covering all interconnec-
tions between the blower and its local control panel, and the
treatment equipment control panels.

5. Complete interconnection wiring diagrams covering all interconnec-
tions between the air/water separator, dewatering pump, level
control, and its local control panel, and the treatment equipment
control panels.

6. Performance characteristics of the air water separator showing the
water removal efficiency and the flowrate headless characteristics.

7. Performance data curves showing the relationships of speed,
discharge temperature and pressure, inlet cubic feet per minute, and
horsepower throughout the design operating envelope of the blowers.
The equipment manufacturer shall indicate separately the operating
speed, discharge temperature and pressure, inlet cfm, horsepower,
and efficiency at the guarantee point.

8. System noise generation levels and sound attenuation housing reduc-
tion.

PART 2 PRODUCTS

2.1 GENERAL

A. The use of a manufacturer's name and model or catalog number is for the
purpose of establishing the standard of quality and general configuration
desired. Products of other manufacturers will be considered in accordance
with the General Conditions.

B. The extraction air blower system shall in general consist of two blowers and
drive motors; one local control panel; and auxiliary components; including,
but not limited to, two inlet filters, two inlet silencers, two discharge silen-
cers, connection sleeves, and check valves.

C. The common air/water separator shall in general consist of a tangential entry
separation chamber, inlet air flange, exhaust air flange, pressure relief valve,
water drain connection and valve, sight glass for water level, pump
operating switches, high level blower shutoff switch, air-water separator
dewatering pump with connecting galvanized steel piping and check valve,
and other accessories to make the separator fully operational and interface
with the blower system.
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2.2 BLOWER MANUFACTURERS

A. Rotron, Model DR 12.

B. Or approved equal.

2.3 AIR/WATER SEPARATOR MANUFACTURERS

A. Rotron, Model MS600B.

B. Or approved equal.

2.4 SERVICE CONDITIONS

A. System components shall be designed for continuous operation in an outdoor
environment with conditions as follows:

Outdoor:
Temperature Range
Relative Humidity

30° F to 130° F
10% to 100%

B. Definitions:

1. Standard Cubic Foot (scf): Volume of air at 68 degrees F and
14.7 Ibs per square inch absolute (psia).

2.5 PERFORMANCE REQUIREMENTS

A. Blower Guaranteed Performance: 250 scfm at -90 niches water vacuum at
the inlet flange of each blower. Two blowers total.

B. Air/Water Separator Guaranteed Performance: designed to receive a
condensing mixture of air, water and TCE vapors, and slugs of water in
continuous operation with automatic dewatering. Its operating headless shall
not exceed 2 niches of water at a flow of 500 scfm, liquid holdup volume
shall be a minimum of 40 gallons with a minimum 55 gallon total volume.
Inlet and outlet connections shall be 4-inch and 6-inch, respectively,
diameter compression fittings. Liquid removal efficiency shall be adequate
to prevent adverse effects on blower operation.
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C. Noise generated by the blower system shall not exceed 50 dBa at any
frequency when measured at a distance of 9 feet. The housing shall include
the necessary ventilation to prevent the blower motor from overheating and
allow easy access to the blower for periodic inspection and maintenance
without requiring the removal of the housing.

2.6 EQUIPMENT DESCRIPTION

A. General: This system includes the vacuum blower package, complete.

B. Blower:

1. Each blower shall be of the single-stage, regenerative, helical flow
type.

2. The impeller shall be cast aluminum, conforming to Federal
Specification QQ-A-601F with axial blades cast around its periphery.

3. The diffuser area shall contain a central torus to guide the air
circulation. The diffuser torus shall be an integral part of the
casting. Fabricated or separately cast and mounted assemblies shall
not be acceptable.

4. The housings shall be of heavy-duty cast aluminum. The units shall
be close coupled with grease lubricated bearings and noncontact
labyrinth seals.

5. Each housing shall have a bronze labyrinth seal at the rear of the
housing to act as a reserve bearing.

6. Each housing shall be totally closed, gas tight construction.

7. Inlet and outlet connections shall be 3-inch NPSC threaded.

8. Noncontact stripper seals shall be located between the high and low
pressure areas of the unit and shall be of a nonmetallic material to
prevent binding of the rotating assembly. The seals shall be
symmetrical hi design, and individually replaceable.

C. Baseplate: The baseplate shall be of formed and welded construction to
provide adequate support of the regenerative units with close coupled
motors, filters, silencers, noise attenuation housings, and connecting piping.
The entire unit shall be mounted on 4 neoprene rubber base pads provided
with the blower assembly.
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D. Vacuum Safety Valve: A properly sized vacuum relief valve shall be
provided to protect the units from excessive pressure and temperature
conditions and excessive motor power output. The relief valve shall be
factory preset to open at 10 percent beyond the pressure at which the blower
motor horsepower rating will be exceeded. Pipe vent from safety valve to
elbow down and within 2 inches of floor.

E. Discharge Silencers:

1. Discharge silencer(s) shall be suitable for mounting on the baseplate.
Support shall be provided from the attached piping. Connections
shall be NPSC threads. The full discharge flow shall pass through
the discharge silencer. One discharge silencer shall be provided at
3-inch nominal size for each blower. The rated pressure drop of
each silencer shall not exceed 2 inches of water column at the
guaranteed performance flow capacity specified herein.

2. Each silencer shall provide the following minimum attenuation in dB:

Octave Band Center Frequency (Hz)
125 250 500 1,000 2,000 4,000 8,000

Attenuation (dB)
10 15 25 35 30 25 20

F. Connection Sleeves: Suitable reinforced flexible rubber connections to fit
standard PVC pipe shall be provided for both the inlet and outlet. Two
stainless steel clamps shall be included with each sleeve.

G. Instrumentation:

1. Functional Requirements:

a. A blower instrumentation package shall be provided with the
blower package.

b. The local blower control panel shall be provided with the
following features for each blower:

(1) ON/OFF switches for blower operation.
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(2) Status lights for ON/OFF

(a) OFF — Red
(b) ON — Green

(3) Dry contacts rated 5 amps at 120V ac for remote
indication of ON and OFF status.

(4) Dry contacts rated 5 amps at 120V ac for remote shut-
down input to the blower system.

H. Instrumentation and Control Equipment:

1. Pushbutton: Units shall be heavy-duty, oiltight, industrial type,
double on/off pushbuttons with contacts rated for 10 amps at
120 volts ac. Button shall be black. Units shall have standard size
legend plates with black field and white marking. Contact
arrangement shall be as required.

2. Indicator Light: Indictor lights shall be heavy-duty, oiltight,
industrial type with integral transformer with 120 volts ac input.
Units shall have screwed on prismatic glass lenses with factory
engraved legend plates.

3. Terminal Board: Terminal blocks shall be one-piece molded plastic
blocks with screw type terminals and barriers rated for 300 volts.
Terminals shall be double-sided and supplied with removable covers
to prevent accidental contact with live circuits. Terminals shall have
permanent, legible identification clearly visible with the protective
cover removed.

4. Local Panel Enclosures: Enclosures shall be rated NEMA 4X.
Enclosures shall be sized to allow easy access to all equipment and
terminal board. Enclosures shall have minimum 14-gauge metal
thickness, rubber gasketed with continuous hinge type door.
Enclosure surfaces, internal and external, shall be free of mill scale,
rust, grease, and oil with imperfections, filled and sanded smooth
prior to final painting. Panel interior color shall be white.

I. Wiring:

1. Instrumentation components shall have wiring terminations at an
appropriate terminal junction box supplied and installed on the motor-
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blower skid. Terminations shall be in the form of numbered
electrical termination strips for electrical control signals. All
terminations shall be identified with nondeteriorating nonadhesive
tags. All wires shall be provided with identify ing sleeve markers.

2. The local control panel shall also be provided prewired and prepiped
hi accordance with the above paragraph.

3. If any instrumentation and control items "cannot" be prepiped and
prewired as a part of a major equipment assembly or control panel
(e.g., transmitter on an interconnecting process pipe), these items
must be identified, listed, and submitted hi accordance with Article
1.03 of this Specification.

J. Drive Motor(s)

1. The motor(s) shall be designed, manufactured, and tested in
accordance with the latest revised edition of NEMA MG 1 and as
specified below. The motor(s) shall conform to the following:

a. Constant Speed.

b. Horsepower: 15 hp; the motor nameplate horsepower rating
shall not be exceeded under any condition.

c. Synchronous Speed: 3,600 rpm, maximum.

d. 460V, 3-phase.

e. Ambient temperature: 120 °F

2. The motor starters for this package is to be located hi the local
control panel.

K. Combination Full-Voltage, Magnetic Starter:

1. Rating: Hp rated at 600 volts, UL labeled for 22,000 amperes with
overload protection.

2. 3-phase, nonreversing, full voltage.

3. Control: HAND/OFF/AUTO selector switch.

4. Disconnect Type: Motor circuit protector.
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5. Enclosure: NEMA 250, Type 1.

6. Pilot Lights: Transformer push-to-test.

7. Padlockable operating handle.

L. Air Water Separator

1. One (1) tangential entry air/water separator shall be provided as
shown on the drawings for the purpose of extracting entrained water
from the soil vapor flow. The air/water separator shall be
prefabricated or package type unit conforming to the design and
performance characteristics specified herein, and shall be structurally
designed for installation and operation as shown without detrimental
buckling, distortion, or other defects. Separator shall be installed in
accordance with the manufacturer's recommended practices.

M. Air Water Separator Electrical and Control Requirements

1. The control system shall consist of three level switches located in the
separator vessel and intrinsically safe relays hi the remote motor
control center as described on the Drawings. Relay contacts shall be
rated for 10 amps at 120 vac.

N. Air Water Separator Dewatering Pump

1. The manufacturer shall supply a centrifugal pump that will be
activated by the level switches in the air water separator to pump the
separated water in to the collection drum. Provide a removable level
sensing system that can be placed in the receiving drum to prevent
drum overflow and a venting system that will prevent vapors from
escaping to atmosphere.

O. Accessories:

L Secondary Containment: Provide as a rriinimum a four drum metallic
secondary containment system to house the air/water separator and
condensed water storage drums. Additionally provide a system to
transfer the drums to the final point of disposal.

2. Equipment Identification Plates: A 16-gauge stainless steel
identification plate shall be securely mounted on the equipment hi a
readily visible location.
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3. Lifting Lugs: Equipment weighing over 100 pounds shall be
provided with lifting lugs.

4. Anchor Bolts: Anchor bolts shall be 316 stainless steel and at least
1/2 inch in diameter. Coordinate required size with final shop
drawings.

PART 3 EXECUTION

3.1 EQUIPMENT INSTALLATION

A. Install hi accordance with the manufacturer's recommendations. Mount
equipment on flat and level concrete bases as shown on the Drawings. The
size of the concrete bases shall be determined by the dimensions of the
equipment and shall be at least 3 inches wider and longer than the equipment
base and hi accordance with the details shown.

B. All strain from attached piping shall be eliminated from the blowers and any
evidence of blower misalignment, noisy operation, or other signs of
improper setting shall be corrected by the Contractor. Care during storage,
installation, and lubrication shall be hi strict accordance with the
manufacturer's recommendations.

3.2 PAINTING

A. Exposed metal surfaces of blower, blower base, motor, silencers, and
accessories shall be factory prepared, primed, and finish coated.
Preparation, primer, and finish coating shall be suitable for outdoor
installation.

3.3 FACTORY TESTING

A. All equipment shall be factory tested for compliance with the operational
requirements specified herein.

3.4 FIELD TESTS

A. Manufacturer's Services: Two (2) days.of services of a manufacturer's
representative who is experienced hi the installation, adjustment, and
operation of the equipment specified shall be provided. The representative
shall supervise the installation, adjustment, and testing of the equipment.
These days, however, shall not be used to correct manufacturing defects of
the delivered equipment.
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B. Functional Test: Prior to startup, all equipment described herein shall be
inspected for proper alignment, quiet operation, proper connection, and
satisfactory performance by means of a functional test conducted by the
manufacturer's representative and as approved by the Engineer.

C. Performance Tests: Prior to acceptance of the installed blower assemblies,
demonstrate proper operation of each of the blower assemblies at the
specified guarantee points at which tune data shall be recorded on the
pressure rise, temperature rise, capacity, sound pressure level, and
horsepower requirements of the blower assemblies. Furnish all instruments
and labor as required for this procedure. A unit failing the performance test
shall be adjusted, realigned and retested. If a unit fails the second test, the
unit will be rejected and the Contractor shall furnish a unit that will perform
as specified.

3.5 PREPARATION FOR SHIPMENT

A. Insofar as is practical, the equipment specified herein shall be factory
assembled into components as large as may be practically shipped, in order
to minimize field assembly requirements. The parts and assemblies that are
of necessity shipped unassembled shall be packaged and tagged in a manner
that will protect the equipment from damage and facilitate the final assembly
in the field.

PART 4 PAYMENT

4.1 GENERAL

A. Payment for installation startup testing of each blower, baseplate, motor, and
appurtenances, air/water separator, associated wiring, and noise reduction
equipment will be included in the lump sum bid.

* * * * * *
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SECTION 13002
REGENERATABLE CONTAMINANT ADSORPTION & RECOVERY SYSTEM

(CARRS) FOR THE SOIL VAPOR TREATMENT SYSTEM

PARTI GENERAL

1.1 WORK INCLUDED

A. This section covers the work necessary for the design, procurement, deliv-
ery, installation, supervision during installation, functional and
performance testing, and assistance hi starting up a self supporting
packaged regeneratable contaminant adsorption and recovery system
(CARRS) as part of the SVE system train shown in the Process and
Instrumentation Diagram (Sheet 5 of Appendix B). Additionally, the work
shall include routine operation and maintenance, trouble shooting, repair,
and demobilization of the system.

The work also includes provision, monitoring, removal, replenishment,
storage, handling, and transportation of any consumable materials such as,
but not limited to, adsorbent media, steam, and nitrogen on an as needed
basis.

The SUBCONTRACTOR shall be responsible for disposing of any waste
water (example: boiler and/or cooling water blowdown). and hazardous
waste (example: air-water separator waste and regenerated liquid
contaminants) generated in a manner consistent with and approved by the
CONTRACTOR, and applicable local, State and Federal regulatory agen-
cies.

B. This section includes the following numbered equipment:

1. Regeneratable contaminant adsorption and regeneration system
2. Instrumentation Control Unit

C. Other equipment, not listed here nor shown on the applicable drawings, is
required to the extent necessary to have a complete, functional automatic
and fail-safe system capable of meeting all the requirements stated herein.

D. The process and instrumentation diagram [Sheet 5 of the DRAWINGS]
present the general system configuration desired. The system configuration
shall be followed as closely as possible.
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E. Equipment and equipment components shown within the dashed lines, in
the instrumentation diagram, indicate the major CARRS components that
shall be provided by the SUBCONTRACTOR. In the event of conflict
regarding requirements for the CARRS package system between this
Section and any other Section(s) and/or drawhig(s), the provisions of this
Section shall govern.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

A. SUBMITTALS TO BE INCLUDED IN SUBCONTRACTOR'S
PROPOSAL

1. Process, Energy, and Mass Flow Diagrams: The SUBCONTRAC-
TOR shall submit a complete process flow diagram (PFD), indicat-
ing system configuration and process streams related to treatment of
extracted soil vapor. The process flow diagram shall include an
energy and mass balance (including the mass of each contaminant)
indicating the energy and mass of the various streams entering and
leaving CARRS.

2. Site Plan for Installation: The SUBCONTRACTOR shall submit a
site plan for installation of CARRS. This drawing shall show the
system arrangement, inlet/outlet orientations and indicate the pro-
posed location of process and ancillary equipment such as steam
generators.

3. Key Operating Personnel and Past Experience: The SUBCON-
TRACTOR shall submit a condensed resume' of key operating per-
sonnel. At a minimum the list shall include the following informa-
tion:

a. Experience with the proposed type of CARRS.
b. Position or level within the SUBCONTRACTOR'S firm.
c. Availability for this project.
d. General familiarity and experience with SVE systems.
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4. Engineering Description of CARRS: The SUBCONTRACTOR
shall submit an engineering description of the CARRS. At a
minimum the following shall be provided or described in detail:

a. Make, model, and weight of each equipment assembly,

b. Number of independent integral adsorption beds.

c. Linear dimensions of each separate piece of non-contiguous
equipment that is part of CARRS.

d. Area and depth of adsorption beds.

e. Mass of adsorbent media held hi each adsorption bed.

f. Description, type, and sieve size of media.

g. Identification of the boundaries of CARRS hi the PFD.

h. Pressure drop through bed and CARRS at maximum linear
velocity.

i. Adsorption isotherms (wt adsorbent/wt. media) for the con-
taminants of concern at the CARRS inlet conditions.

j. Maximum and minimum volumetric (standard cubic feet per
minute [scfm] of off gases) throughput to CARRS.

k. Maximum total organic mass loading (Ibs/hr) treatable by
CARRS.

1. Lowest permissible concentration for each of the
contaminants below which CARRS would potentially fail to
meet the required performance standards.

m. Location and description of temperature, pressure, flow indi-
cating, and control devices.

n. Continuous effluent gas monitoring system.

o. Utility and consumable requirements and estimated consump-
tion of the same. Utilities and consumables include, but are
not limited to electricity, process and cooling water, steam,
nitrogen, natural gas, and compressed air).
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p. Noise abatement equipment/provisions.

q. Operating curve for booster fan (if provided).

r. Humidity and/or temperature control/conditioning systems (if
provided) for intake vapor.

s. Fire suppression provisions.

t. Separate estimates for volume of all types of wastes
(including boiler, cooling water and liquid contaminant
waste) that can be generated by CARRS.

5. Process Design:

a. The SUBCONTRACTOR shall provide the engineering data
necessary to describe completely the equipment to be
installed onsite; the following submittals shall be provided:

1) Shop drawings.
2) Piping and instrumentation diagrams.
3) Control philosophy (sequence of operations).
4) Control loops and logic diagrams.

• Ranges.
• Set points.
• Trip points.

5) Description of instrument readouts and controls.
6) Description of shutdown and alarm conditions.
7) Description of corrosion control measures.

b. SUBCONTRACTOR shall provide the proposed materials of
construction for all wetted surfaces.

6. Structural Supports: The SUBCONTRACTOR shall provide a con-
ceptual design for structural support including a concrete pad for
placing CARRS onsite.
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7. Saturated Bed Regeneration Frequency: The SUBCONTRACTOR
shall submit a plan for evaluating when the saturated beds need to
be regenerated. This plan shall include, but not be limited to, the
following items:

a. Detailed description of sampling, analysis, and monitoring
procedures.

b. Test schedule.

c. Quality Assurance Plan for sampling and analysis.

d. Basis for determination of bed breakthrough or adsorption
cycle time.

B. SUBMITTALS PRIOR TO CARRS MOBILIZATION

1. Only Department of Transportation [DOT] approved hazardous
waste transporter and Environmental Protection Agency [EPA]
approved hazardous waste treatment, storage, and disposal facilities
shall be used to dispose of the liquid waste solvent generated onsite.
The transporters and facility name, address, telephone number,
EPA identification number, name of responsible contacts, and
appropriate certification and applicable permits shall be provided.

2. Final Design: The SUBCONTRACTOR shall provide a revision of
the design submitted with proposal incorporating the review com-
ments of the CONTRACTOR. All aspects of the final design sub-
mittal shall be signed and sealed by a professional engineer of the
appropriate discipline registered hi the State of Arizona.

3. Operations and Maintenance Manual: The SUBCONTRACTOR
• shall provide an operations and maintenance manual that includes a

process overview, description of system components, procedures for
startup, maintenance, monitoring, reporting, troubleshooting, and
system optimization.

4. Health and Safety Plan: The SUBCONTRACTOR shall provide a
health and safety plan for the installation, operation and
maintenance of the CARRS.

5. Control logic diagram for automatic system shutdown.
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1.4 SYSTEM DESCRIPTION

A. CARRS shall be used for treating contaminated offgases generated from the
soil vapor extraction (SVE) wells. The general characteristics of the soil
vapor are described hi paragraph 1.6, DESIGN CONDITIONS.

B. CARRS shall consist of a regeneratable adsorption section to continuously
adsorb and remove the contaminants of concern hi the off gas. The
adsorbed contaminants shall be completely recovered hi the form of a
liquid that can be safely collected and disposed of as a hazardous liquid
waste under normal operating conditions. The exhaust gases (including the
regenerating media) generated from an active desorption bed or vessel shall
either be routed through an active adsorption bed or combined with the
exhaust from an active adsorption bed. The gases shall not be subject to
any type of oxidative or combustion processes.

C. CARRS shall be capable of automatically regenerating the adsorption
media, as many times as required to maintain continuous 24 hours per day,
7 days per week operations during the specified performance period.

D. The system shall be supplied with, but not limited to, a fully enclosed
control panel, paniculate filter, flame arrester, and liquid contaminant
collection and transfer system. Adequate and appropriate additional
equipment such as (but not limited to) a heater, dehumidifier and booster
blower, regeneration media/media generator, and utility water treatment
and cooling water system shall be provided if this equipment is considered
essential to meet performance requirements under the given design
conditions.

E. The CARRS System shall be capable of being continuously operated for a
minimum period of up to 36 months on a 7 days per week, 24 hours per
day basis.

1.5 DESIGN CONDITIONS

A. The system shall treat the total offgases generated from the Vapor
Extraction System. The offgas flow rate, temperature, and relative
humidity at the SVE wellheads (i.e. at the manifold downstream of the
SVE wells but upstream of the suction side of the blowers) are estimated to
vary from 100 to 500 (scfm), 50 to 70 degrees F, and 70 to 100 percent,
respectively. It should be noted that a low gas flow rate does not
automatically correspond to low temperatures and relative humidity (or
vice versa); the physical parameters can have any combination of values
although typically within the respective ranges specified.
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B. Several analytical samples of SVE offgases from a pilot SVE system in the
said site indicated the presence of the following components:

Contaminants Detected in the Vadose Zone

cis-1 ,2-Dichloroethene

Methylene Chloride

Tetrachloroethylene

Trichloroethylene

Concentration Range (ppmv)

Low

42

20

14

350

High

152

32

23

485

C. Other contaminants that may be present in trace quantities but typically
below detection limits when analyzed using EPA's method TO-14 are as
follows:

Contaminants not Detected in the Vadose Zone
by EPA Method TO-14.

Dichlorodifluoromethane

Chloromethane

1 ,2-Dichloro-l , 1 ,2,2-tetrafluoroethane

Vinyl Chloride

Bromoethane

Chloroethane

Trichlorofluoromethane

1,1-Dichloroethene

1 , 1 ,2-Trichloro-l ,2,2-trifluorethane

1 , 1-Dichloroethane

Chloroform

1 ,2-Dichloroethane

1,1, 1-Trichloroethane

Benzene

Carbon Tetrachloride

Detection
Limit

(ppbv)

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400
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Contaminants not Detected in the Vadose Zone
by EPA Method TO-14.

Dichlorodifluoromethane

1 ,2-Dichloropropane

cis-1 ,3-Dichloropropene

trans-1 ,3-Dichloropropene

1 , 1 ,2-Trichloroethane

Toluene

1 ,2-Dibromoethane

Chlorobenzene

Ethylbenzene

m,p-Xylene

Styrene

1 , 1 ,2,2-Tetrachloroethane

o-Xylene

1 ,3 ,5-Trimethylbenzene

1 ,2,4-Trimethylbenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

1 ,2-Dichlorobenzene

1 ,2,4-Trichlorobenzene

Hexachlorobutadiene

Detection
Limit

(ppbv)

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400

400

1.6 SYSTEM PERFORMANCE OBJECTIVES

A. It shall be the responsibility of the SUBCONTRACTOR to design,
construct, maintain, and operate CARRS so that the Destruction Removal
Efficiency [DRE] for each of the contaminants mentioned in Section 1.5 is
always maintained over 95%. The 95% DRE requirement shall be
demonstrated within 10 days of start-up (as defined.in Section 3.2). The
DRE for any contaminant, expressed as a %, is defined as follows:
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(Mass of Contaminant in feed stream to CARRS)-(Mass of
Contaminant exiting CARRS) x 100/ (Mass of Contaminant in feed
stream to CARRS)

B. CARRS shall be capable of operating continuously on a 24 hours per day,
30/31 days per month basis for a continuous period of 36 months with no
more than 5% equipment related downtime (ie. tune for which equipment
is out-of-service owing to conditions completely related to the performance
of the equipment). The downtime percentage shall be determined for
weekly tune intervals (ie. during any week the downtime shall be a
maximum of 5%). If the CARRS downtime is more than 5% for more
than three consecutive weeks after start-up (as defined hi Section 3.2), it
shall be replaced immediately (ie. within 3 working days) with a new
CARRS, at no additional cost to the CONTRACTOR. The
SUBCONTRACTOR shall be provided with the above opportunity (ie. to
replace CARRS) only one tune.

C. The SUBCONTRACTOR shall demonstrate that CARRS can operate,
under the conditions mentioned in Section 1.5.

D. Failure to demonstrate, at the SUBCONTRACTOR'S expense, that the
system is meeting all of the above performance objectives shall constitute
noncompliance of the SUBCONTRACTOR'S performance warranty.

1.7 FLAME ARRESTOR AND FIRE SUPPRESSION SYSTEM

A. The SUBCONTRACTOR shall provide an appropriate flame arrestor
upstream of the CARRS system (but downstream of the SVE and booster
blowers) to mitigate the propagation of any flame upstream of CARRS.

B. The SUBCONTRACTOR shall provide an appropriate fire suppression
system to immediately shut down the system and put out any fires
generated within CARRS.

1.8 HUMIDITY/TEMPERATURE CONTROL

A. It shall be the SUBCONTRACTOR'S responsibility to design, configure,
maintain, and operate CARRS such that the SVE offgases to be treated are
maintained at the desired relative humidity and temperature that will allow
CARRS to meet the performance requirements in the most cost-effective
manner. The SUBCONTRACTOR shall supply any additional equipment
such as, but not limited to, dryers, heaters, or dehumidifiers to achieve the
above discussed process parameters.

RDD100141EF.WP5 13002-9 May 15, 1995
REGENERATABLE CONTAMINANT

ABSORPTION & RECOVERY SYSTEM



1.9 LIQUID CONTAMINANT COLLECTION AND TRANSFER SYSTEM

A. An integral double walled, self-supporting, secondary contained vessel with
a storage volume of 500 gallons and provision for 1 foot of headspace shall
be provided by the SUBCONTRACTOR.

B. The vessel shall be provided with high- and low-level switches and alarms.
Provide system shutdown on high level. Alarm on low level if liquid is
not being accumulated hi the liquid containment vessel.

C. The vessel shall be constructed from materials compatible (ie. free from
chemical attacks) to the condensed liquid that shall be stored hi the same.

D. The vessel shall be kept closed and air tight. Any vapors generated either
during filling, emptying, or normal operation of the vessel shall be directed
through an actively adsorbing CARRS bed.

E. The vessel shall be provided with sampling ports to sample liquid wastes as
required.

1.10 NOISE ABATEMENT

A. It shall be the SUBCONTRACTOR'S responsibility to design and maintain
CARRS and any auxiliary/associated equipment such that sound is
attenuated to at least 50 decibel A-rated dBA at a distance of 1 meter from
the system.

1.11 COORDINATION WITH THE SVE SYSTEM

A. It shall be the SUBCONTRACTOR'S responsibility to design, construct,
install, and operate CARRS to be mechanically, electrically, and electroni-
cally compatible with the Soil Vapor Extraction (SVE) System,
Section 11371.

1.12 STRUCTURAL SUPPORT

A. It shall be the SUBCONTRACTOR'S responsibility to design and construct
a suitable concrete/gravel pad for placing CARRS and associated
equipment. CARRS may be placed on a structural support that is common
to the SVE System equipment.
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1.13 DISCHARGE STACK

A. Discharge from the active adsorption and desorption cycles shall be com-
bined through a manifold to one discharge stack. A sample port fitted with
an isolation (needle) valve and a 0.25-inch quick connect SS swagelock
fitting for connection to standard Tedlar sampling bags (and SUMMA pass-
ivated canisters) shall be provided down stream of the stack but upstream
of the said manifold.

B. The discharge shall be processed such that it does not contain any visible
emissions. For example, if hot dry air used to desorb moisture from the
regenerated beds, such gases shall be condensed or cooled before they are
discharged through the stack to eliminate visible emissions.

C. Treated vapor shall be discharged to the atmosphere at a minimum of
above the roof of the DCE Circuits building to avoid discharge into the
building. The discharge height shall meet with county and state regulations
and the Engineer's approval.

D. The stack shall be fitted with a weather cap to prevent rainwater from
entering CARRS.

E. Each of the discharge points from all active adsorption and desorption beds
shall be provided with sample ports fitted with an isolation (needle) valve
and a 0.25-inch quick connect SS swagelock fitting for connection to stan-
dard Tedlar sampling bags. All sampling ports except the one on the stack
shall be conveniently located for personnel to sample easily from the floor
level. Safe access shall be provided for personnel to sample the emissions
from the discharge stack.

F. The atmospheric discharge point shall be continuously monitored for VOCs
using a flame ionization detector (FID) transmitter.

PART 2 PRODUCTS

2.1 COMPLETE SYSTEM

A. CARRS components shall be constructed of materials suitable for long life
hi the environmental and process conditions to which they will be exposed.
Components exposed to Volatile Organic Compounds [VOCs] snail have a
demonstrated resistance to chemical attack at the concentrations expected
for a 3-year continuous operation. In selecting materials of construction, it
should be assumed that each of the contaminants described hi Section 1.5B
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and 1.5C can be present in concentrations up to twice their normal detect-
able range as shown in Section 1.5B and 1.5C.

B. Furnish and install all materials necessary to provide a complete and work-
able CARRS including, but not limited to, the following components:

1. A minimum of two beds; one of which shall always be hi the
adsorption mode while the other is hi the desorption mode.

2. Flexible hoses and quick disconnect couplings to deliver the
contaminated SVE offgases to CARRS.

3. Flexible hoses and quick disconnect couplings to deliver the treated
SVE offgases to the discharge blower/stack.

4. FID instrumentation required to continuously monitor the system
operation for conformance with the operating conditions indicated hi
these Subcontract Documents.

5. Sampling ports, vacuum pressure gauges, and temperature probes in
the inlet piping and hi the outlet piping suitable for determining the
flow rate and concentration of VOCs hi the air before and after
treatment by CARRS.

6. Humidity sensor hi the inlet piping suitable for determining relative
humidity of the vapor entering CARRS.

2.2 ELECTRICAL and CONTROLS

A. Power Requirements: 460 volts, 60 hertz, three-phase power, with integral
490/120V control power transformer.

B. Control Panel: NEMA 4X, skid-mounted type. The system control panel
shall contain all operator interface and local control devices, motor starters,
circuit breakers, control power transformers and a system disconnect
switch.

C. Operator Controls and Indicators:

1. Feed flow control valves, with manual over-ride, for each active
adsorbing bed.

2. Flow meter for continuous monitoring of influent feed rate to
CARRS.
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3. Temperature of inlet and exit SVE offgas to and from the adsorbing
and desorbing beds.

4. Pressure gauge for continuous monitoring of pressure/vacuum
immediately upstream and downstream of all adsorbing and
desorbing beds.

5. Humidity sensor for continuously monitoring relative humidity of
the influent to the adsorbing beds.

6. Continuous Organic Vapor Analyzer [OVA] detector to monitor
treated SVE off gases prior to atmospheric discharge.

7. HAND/OFF/AUTO switch and RUNNING status indicator light for
CARRS and each fan/blower.

8. STATUS indicator light showing each bed's status with respect to
adsorption/regeneration mode.

9. Separate ALARM indicator lights for the following system fail
conditions:

a. CARRS shuts down.
b. Low booster blower/fan discharge pressure (if provided).
c. Temperature of exit air from CARRS exceeds set point.
d. OVA detector indicates less than 95% DRE.
e. Low SVE offgas inlet flow rate to CARRS.
f. High inlet SVE offgas temperature.
g. High level in the liquid containment vessel.

D. Functional Requirements: The .control system shall provide all functions
required for complete automatic and manual operation of CARRS. At a
minimum, the system shall be designed to respond to the following situa-
tion in the manner described in the table below. All set points discussed in
the table shall be approved by the CONTRACTOR before startup of the •
system.
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Table 1
System Safety Features

Condition

Action
ShutDown

CARRS
Shutdown

Blower
CARRS
1. CARRS shuts down
2. CARRS booster blower pressure less than set point (if applicable)
3. CARRS booster blower pressure greater than set point (if applicable)
4. CARRS inlet flow rate less than minimum flow set point
5. VOC concentration in stack exceeds set point
6. CARRS inlet flow temperature exceed set point
7. Temperature in any CARRS bed exceeds high temperature setpoint
8. Temperature in any CARRS bed drops below low temperature

setpoint
9. High level in the liquid containment vessel.

X
X
X
X
X
X
X

X

X
X
X
X
X

• X
X

X
SVE Blower System
1. SVE blower shut down X

2.3 PIPING, VALVES, AND FITTINGS

A. The Supplier shall furnish all piping required for process, backwash, and
regeneration flows, valves, and fittings that are part of CARRS.

B. The Supplier shall furnish all manual and automatic valves used within
CARRS. Valves shall be sized as required by the process, and shall be
complete with all necessary operating appurtenances that are required for
safe, automatic, and efficient operation.

C. Automatic valve operators shall be electrical type, complete with actuators.
Operator shall be suitable for full operation range of valve at supply
pressure indicated. All automatic valves that control the entry of influent
gases to the adsorber beds shall be provided with manual overrides.

D. Manual valves provided as part of this specification shall conform to
Section 15065, PIPING. In addition to providing the manual valves
associated with the package system, provide manual valves at the locations
shown on the process and instrumentation diagrams [P&IDs]. Also,
provide manual valves at all piping connections to tanks and vessels, on the
supply to and discharge from all pumps, upstream and downstream of each
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in-line primary element, on the bypass around each primary element, and
on all drains.

2.4 PAINTING AND LINING

A. Exterior surfaces shall be painted to provide necessary protection from
weathering and corrosion. All exposed carbon steel surfaces on the
equipment, including the railings and duct shall receive a protective finish.

B. The equipment shall conform to the requirements for protective coatings to
provide necessary protection from weathering and corrosion.

2.5 ACCESSORIES

A. An identification nameplate shall be securely mounted on CARRS, and
every auxiliary equipment in a readily visible location. The nameplate
.shall be 16-gauge, 304 stainless steel or PVC, and shall bear 1/4-inch
die-stamped engraved lettering. The nameplate shall include, as a
minimum, the equipment number, capacity, name, manufacturer's name,
design and test parameters, and date.

PART 3 EXECUTION

3.1 EQUIPMENT INSTALLATION

A. Install equipment hi accordance with the manufacturers recommendations.
Equipments shall be mounted on flat and level concrete bases that shall be
constructed in accordance with Section 03301, REINFORCED CON-
CRETE. The size of the concrete bases shall be determined by the equip-
ment dimensions, and shall be at least 3 inches wider and longer than the
equipment base (also reference Sheet 3 of the DRAWINGS).

3.2 STARTUP

A. The SUBCONTRACTOR shall be responsible to simulate and demonstrate
that all the automatic shutdown sequences are functional and operating as
stated in Section 2.2. The SUBCONTRACTOR shall be responsible for
startup of CARRS. The SUBCONTRACTOR shall be provided a period
of seven days (counting of the days begins immediately after passing SVE
off gases through CARRS for the first tune ie. startup) to bring operation of
CARRS to a steady state and demonstrate that it meets the performance
objectives. Steady state means that the system is able to continuously treat
SVE off gases (within the flow rates specified hi Section 1.5A) at greater
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than 95% DRE for all of the contaminants mentioned hi Section 1.5B and
1.5C.

B. Upon achieving steady-state conditions, the SUBCONTRACTOR, at its
own expense, shall collect and analyze ten inlet and ten outlet SVE off gas
samples to and from the CARRS system, to demonstrate that the system
meets the performance objectives established in Sections 1.6. Each pair of
samples (ie. one inlet and one outlet sample) shall be collected within 1
hour of each other; the 10 pairs of samples shall be collected at least 1 day
apart from each other. Three pairs of samples shall be collected and
analyzed using EPA's Method TO-14. The remaining seven pairs shall be
collected and analyzed using Modified EPA Method 8010/8020.

C. The SUBCONTRACTOR shall show good correlation, acceptable to the
CONTRACTOR, between the continuous emission monitoring system and
that of analytical results of stack samples stated in Section 3.2B. Should
the correlation be unsatisfactory to the CONTRACTOR, the SUBCON-
TRACTOR at its expense shall provide a new monitoring system that
correlates well with a new set of analysis of samples taken from the stack.
The expenses related with sampling and analyses shall be borne by the
SUBCONTRACTOR. The SUBCONTRACTOR shall sample the same
number and type of samples as stated hi Section 3.2B to demonstrate the
correlation. Failure to show satisfactory co-relationship, within 5 working
days of start-up, CARRS shall be shutdown and performance deemed to be
non-compliant with the performance warranty.
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3.3 TESTING OF DISCHARGE

A. The SUBCONTRACTOR shall analyze one inlet and one outlet sample,
once per month at its own expense, using modified EPA Methods
8010/8020 sample collection and analytical procedures. The inlet and
outlet samples shall be collected within 1 hour of collecting each other.
The SUBCONTRACTOR shall analyze (within 24 hours) for all of the
compounds described in Sections 1.5B and 1.5C.

B. Destructiqn/removal efficiency shall be computed, for each of the analytes
within 2 hours of receipt of the results of the above mentioned analysis. If
the results indicate that DRE is below 95%, the SUBCONTRACTOR will
immediately (within 4 hours) shut down the system and report to the
CONTRACTOR within 24 hours.

C. The SUBCONTRACTOR, under the supervision of the CONTRACTOR,
shall at any requested time, collect a maximum of two random samples (ie.
one inlet and one outlet sample) per month. The samples shall be analyzed
by the CONTRACTOR, at the SUBCONTRACTOR'S expense, for the
contaminants of concern by EPA's Method TO-14. If the results indicate
that the DRE for any of the contaminants mentioned hi Section 1.5B and
1.5C is below 95%, then the SUBCONTRACTOR shall be notified to
shutdown the system immediately. The SUBCONTRACTOR shall be
required to provide a corrective action plan that is acceptable to the
CONTRACTOR and which will allow the system to meet the performance
requirements before restarting the equipment

D. Within 2 working days of restarting CARRS, the SUBCONTRACTOR
shall demonstrate, at its own expense, achievement of performance
objectives based on TO-14 analysis of samples (1 influent and 1 effluent).
The samples shall be collected and analyzed under the supervision or
approval of the CONTRACTOR. The analysis shall be conducted in a
laboratory chosen by the CONTRACTOR. Failure to meet DRE
requirements shall result hi the immediate shut down of CARRS and the
performance deemed to be noncompliant with the performance warranty.

3.4 DISMANTLING SYSTEM

A. The CONTRACTOR will notify the SUBCONTRACTOR when CARRS is
no longer required. The CONTRACTOR shall promptly dismantle and
remove the entire system from the site and restore the appearance of the
site to its initial condition as closely as possible.
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PART 4 PAYMENT

4.1 GENERAL

A. Payment for the installation, startup and testing for the CARRS system and
related equipment described hi this Section will be included in the lump
sum bid.

B. Payment for the long term operation and maintenance of the CARRS
system will be included as part of the unit price bid included hi the SUB-
CONTRACTOR'S Bid for SOIL VAPOR EXTRACTION SYSTEM
OPERATION (see Section FORMS). A three year operational tune frame
shall be assumed.

* * * * * *

RDD100141EF.WP5 13002-18 . May 15, 1995
REGENERATABLE CONTAMINANT

ABSORPTION & RECOVERY SYSTEM



SECTION 15065
PIPING

PART 1 GENERAL

1.1 WORK INCLUDED

A. This section covers the piping requirements for vacuum piping for the soil
vapor extraction (SVE) system, treatment facility and associated valves and
accessories.

B. Like items of equipment provided hereunder shall be the end products of one
manufacturer in order to achieve standardization for appearance, operation,
maintenance, spare parts, and manufacturer's service.

1.2 REFERENCES

Not Used

1.3 SUBMITTALS

A. The following submittals shall be made as part of the work required:

1. Submit layout of pipe prior to beginning pipe installation. Layout
shall show proposed locations of equipment, valves, and proposed
supports including support anchoring.

PART 2 PRODUCTS

2.1 GENERAL

A. Piping and valves for well vacuum lines, liquid discharge lines, and where
the temperature does not exceed 100 °F shall be polyvinyl chloride (PVC)
plastic pipe. Piping used for the blower, discharge shall be galvanized black
steel pipe with metallic valves as specified. Piping used for steam and nat-
ural gas shall be black steel pipe.

2.2 PIPE

A. Polyvinyl Chloride (PVC) Pipe and Fittings

1. PVC Pipe and Fittings.
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a. PVC pipe and fittings less than 8 inches diameter ASTM D
1784 and ASTM D 1785, Schedule 80 pipe with Schedule 80
socket welded fittings.

b. Screw Joint Fittings ASTM D 2464, Schedule 80 with teflon
tape.

c. Flanges shall be one piece, molded hub type flat faced,
125-pound standard with compatible gaskets and bolts.

d. All socket connections shall be joined with PVC solvent
cement conforming to ASTM D 2564. Solvent characteristics
shall be as recommended by the pipe and fitting manufacturer
to assure compatibility.

2. Galvanized and Black Steel Pipe and Fittings

a. Steel pipe and fittings less than 3 inches in diameter shall be
screwed, galvanized and be in accordance with ASME B16.3.
Steel pipe shall be seamless or electric resistant welded
ASTM A53, grade B or ASTM 106, grade B schedule 40
pipe.

b. Fittings shall be 150-pound malleable iron galvanized, ASTM
A 197 or ASTM A 47; unions, 300-pound malleable iron,
galvanized, brass to iron seat.

c. Thread lubricant shall be teflon tape or joint compound insol-
uble hi water.

d. Buried galvanized steel pipe shall be tape wrapped with two
layers of 15-mil polyethylene tape.

B. PIPING INSULATION

1. All hot piping shall be insulated to reduce the possibility of personal
injury and hi the case of steam to reduce heat loss. In addition to the
insulation it shall be covered with a corrugated .006-inch aluminum
weatherproof jacket. Insulation shall cover the valve bodies as much
as possible without interfering with valve operation.
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2.3 VALVES

A. GATE VALVES

1. Gate valves used for the blower discharge shall be all bronze,
screwed bonnet, single solid wedge gate, nonrising stem, rated for
125-pound SWP, 200-pound WOG.

B. BALL VALVES

1. PVC ball valves shall be manufactured of the same PVC Type 1,
Grade 1 molding compound as the fittings to assure compatibility.
All ball valves shall have Teflon seat and Viton stem and body seals.
Ball valves shall carry a pressure rating of 150 psi at 73 °F, be full
port and of True Union design.

.2. Metallic ball valves for liquid service shall be bronze bodied with
carbon steel chrome plated ball, Teflon seat and Viton stem and body
seals. Ball valves shall carry a pressure rating of 400 psi at 200°F,
be full port design.

C. CHECK VALVES

1. Steel check valves for the soil gas shall be a seatless design with steel
body, threaded end connections, Viton seals, rated for 150 PSI at
70°F and suitable for use in a TCE atmosphere. Manufacturer shall
be Technocheck, or equal.

2. Check valves for liquid service shall be swing check type, threaded
style, capable of handling 150 psig cold working pressure (CWP)
with bronze body and bronze internal parts, for pressure air service.
Seal material shall be capable of handling temperatures from minus
20 degrees F to plus 250 degrees F with tight shutoff capability.

D. PVC BUTTERFLY VALVES

1. Butterfly valves shall be of PVC construction with Viton seals, wafer
body, rated for 90 PSI at 70°F, lever actuator, and suitable for use hi
a TCE atmosphere. Manufacturers shall be Hayward, OMNI, or
equal.

E. SAMPLE VALVES

1. Sample valves shall consist of a 1/4-inch PVC ball valve with Viton
seals, male threaded ends, 1/4-inch hose barb female by 1/4-inch
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threaded connection, 1/4-inch threaded steel nipple to be tapped into
the PVC pipe. The valve shall be suitable for use hi a TCE
atmosphere and manufactured by Hayward, or equal.

2.4 PIPE ACCESSOPJES

A. TEMPERATURE AND PRESSURE PLUGS

1. The temperature and. pressure gauge connections at the well heads
shall be a 1/4-inch NPT fitting with a self-sealing neoprene valve
core gasketed orifice suitable for inserting a 1/8-inch O.D. probe
assembly for dial type pressure and temperature gauges.
Construction shall be nickel plated brass with a chained gasketed and
screwed cap. Provide two assemblies at each well head. Insertion
plugs shall be as manufactured by Peterson Equipment Co., or equal.

B. PRESSURE AND TEMPERATURE GAUGES

1. Provide four (4) 4-inch differential pressure gauges with the range of
0 to 100 niches of water and six (4) 1/8-inch test thermometer
gauges. Pressure gauges shall be as manufactured by Dwyer Instru-
ment Co., Series 2000, or equal.

C. FLOW MEASUREMENT INSTRUMENTATION

1. The flow through each SVE and common piping shall be measured
with an averaging pitot tube assembly. The assembly sized for the
pipe diameter shall be attached to the pipe through a compression
fitting either tapped or mounted hi a tapping saddle and be construc-
ted of 316 stainless steel with isolation valves on both sensing ports.
Provide calibrated differential pressure gauges for each flow meter
with the scale range matching the following: 4-inch gauges 250
SCFM and 6-inch gauges 500 SCFM. Averaging pitot tube and
gauge kits shall be as manufactured by Dwyer Instruments, Inc.,
Model DS-300, or equal.

D. PIPING SUPPORT SYSTEMS

1. Piping shall be supported, in general, as described hereinafter and as
shown on the Drawings.

2. All piping shall be supported by a metal framing system, Unistrut,
Kin-Line, or equal. All components of the metal framing system
shall be galvanized.
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3. The metal framing system manufacturer shall analyze the support
requirements for the system and provide framing members, hangers,
clamps, brackets, and guides suitable for the intended services and
support loads, and as specified herein. Column members shall be
sized hi accordance with the manufacturer's recommended method.
Support loads shall be calculated for pipes filled with water.
Included hi this system shall be provisions for support of the
electrical conduits.

4. All support anchoring devices, including anchor bolts, inserts and
other devices used to anchor the support onto a concrete slab shall be
of the proper size, strength and spacing to withstand the shear and
pullout loads imposed by loading and spacing on each particular
support.

5. Detailed shop drawings of all supports, including support anchoring
devices, shall be supplied with the submittals specified hereinbefore.

6. Where piping connects to equipment, it shall be supported by a pipe
support and not by the equipment.

PART 3 EXECUTION

3.1 DELIVERY, STORAGE, AND HANDLING MATERIALS

A. Delivery and Storage

1. Inspect materials delivered to site for damage; unload and store with
minimum handling. Store materials onsite hi enclosures or under
protective coverings. Protect materials not suitable for outdoor stor-
age to prevent damage during periods of inclement weather,
including subfreezing temperatures, precipitation, and high winds.
Store materials susceptible to deterioration by direct sunlight under
cover and avoid damage due to high temperatures. Do not store
materials directly on ground. If special precautions are required,
prominently and legibly stencil instructions for such precautions on
outside of equipment or its crating.

B. Handling

1. Materials shall be handled hi such a manner as to ensure delivery to
final location hi sound, undamaged conditions. Satisfactory repairs
to damaged materials shall be made at Contractor's sole expense.
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C. Installation

1. All pipe, pipe fittings, and appurtenances shall be installed hi accor-
dance with the manufacturer's recommendations and to prevent pipe
sagging or deformation.

D. Cutting

1. Pipe shall be cut in a neat manner with mechanical cutters. Wheel
cutters shall be used where practicable. Sharp and rough edges shall
be ground smooth and loose material removed from the pipe before
laying.

E. Laying

Except where otherwise authorized, before lowering and while sus-
pended, the pipe shall be inspected for defects. Defective material
shall be rejected. Pipe shall be laid hi compliance with ASTM D
2774 and the manufacturer's instructions.

F. Jointing

Ream, clean, and remove burrs from piping before making up joints.
Threaded joints shall be made by wrapping the male threads with
joint tape or by applying approved thread lubricant, then threading
the joining members together. PVC joints shall be tightened with
strap wrenches which will not damage the pipe and fittings. PVC
joints shall be tightened no more than two threads past hand-tight.
The steel piping system shall be blown clean of loose debris with
compressed air.

G. Painting

Above ground PVC piping shall be field painted as recommended by
the manufacturer to protect against ultraviolet degradation. As a
minimum the pipe surface shall be scuffed and painted with one coat
of semi-gloss latex paint. Colors shall be as selected by the engineer
to match the connecting equipment.

H. Valves

1. Prior to installation, valves shall be cleaned of all foreign matter and
inspected for damage. Valves shall be fully opened and closed to
ensure that all parts are properly operating. Valves shall be installed
with the stem hi the vertical position.
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I. Pipe Thermal Expansion

1. All piping shall be installed to allow for thermal expansion and be
supported accordingly. As a minimum piping thermal expansion
shall be calculated for a thermal differential temperature of 120 °F to
determine the expected thermal expansion. To compensate for
thermal expansion the piping shall be installed with sleeve type
rubber bellow expansion joints rated for the expected maximum
pressure.

J. Leakage Tests

1. After the pipe has been installed the pipe shall be tested. The
vacuum pipe shall be subjected to a test vacuum of 10 inches Hg, for
a period of at least one hour. Pressure piping shall be subject to a
hydrostatic test of 100 psi. Each valve shall be opened and closed
several times during the test. The exposed pipe, joints, fittings, and
valves shall be examined for leaks. Leaks shall be stopped or the
defective pipe, fitting, joints, or valve shall be replaced. Acceptance
of test is based on no loss of vacuum or pressure over the testing
period. Follow procedures defined in ANSI/ASME Chapter 6 Para-
graph 6.4.

2. Compressed gas piping shall be tested with air at a minimum of 100
psi for at least 60 minutes and such additional time as is required to
inspect the piping for leaks. Protect system components not rated for
100 psi from over pressurization. All leaks shall be repaired and the
system shall be retested until no leakage is discovered.

K. Retesting

1. If any deficiencies are revealed during any test, such deficiencies
shall be corrected and the tests shall be reconducted until the results
of the tests are within specified allowances at the contractor's sole
expense.

PART 4 PAYMENT

4.1 GENERAL

A. Payment for installation of piping, valves, and other materials described hi
this section will be included hi the lump sum bid.
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SECTION 16005
ELECTRICAL

PART 1 GENERAL

1.1 WORK INCLUDED

A. This section covers the work necessary to install the electrical components
of the Soil Vapor Extraction System.

B. Materials manufactured within scope of Underwriters Laboratories shall
conform to UL Standards and have an applied UL listing mark.

1.2 REFERENCES

A. American National Standards Institute (ANSI):

1. C80.1, Rigid Steel Conduit-Zinc Coated.
2. C80.3, Electrical Metallic Tubing-Zinc Coated.
3. C80.5, Rigid Aluminum Conduit.
4. C80.6, Intermediate Metal Conduit (IMC)-Zinc Coated.
5. Z55.1, Gray Finished for Industrial Apparatus and Equipment.

B. Federal Specifications (FS):

1. W-C-596, Connector, Receptacle, Electrical.
2. W-S-896E, Switches, Toggle, Flush Mounted.

C. National Electrical Contractor's Association, Inc. (NECA): 5055, Stan-
dard of Installation.

D. National Electrical Manufacturers Association (NEMA):

1. AB 1, Molded Case Circuit Breakers and Molded Case Switched.

2. ICS 2, Standard for Industrial Control Devices, Controllers, and
Assemblies.

3. PB 1, Panelboards.

4. ST 20, Dry-Type Transformers for General Applications.

5. TC 2, Electrical Plastic Tubing (EB) and Conduit (EPC-40 and
EPC-80).
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6. TC 3, PVC Fittings for Use with Rigid PVC Conduit and Tubing.

7. WD 1, General Requirements for Wiring Devices.

8. 250, Enclosures for Electrical Equipment (1,000 Volts Maximum).

E. National Fire Protection Association (NFPA): 70, National Electrical
Code (NEC).

F. Underwriters Laboratories, Inc. (UL):

1. 1, Standard for Safety Flexible Metal Conduit.

2. 651, Standard for Safety Schedule 40 and 80 PVC Conduit.

3. 845, Standard for Safety Motor Control Centers.

4. 1561, Standard for Dry-Type General Purpose and Power Trans-
formers.

1.3 SUBMITTALS

A. Shop Drawings:

1. Distribution switchboard.
2. Mini power center.
3. Service entrance details.
4. Motor starters.

B. Contract Closeout:

1. Signed permits indicating Work is acceptable to regulatory authori-
ties with jurisdiction.

PART 2 PRODUCTS

2.1 GENERAL

A. Products shall comply with all applicable provisions of NFPA 70.

B. Like Items of Equipment: End products of one manufacturer in order to
achieve standardization for appearance, operations, maintenance, spare
parts, and manufacturer's service.
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C. Equipment and Devices Installed Outdoor or in Unheated Enclosures:
Capable of continuous operation within ambient temperature range of 20
degrees F to 130 degrees F.

D. Equipment Finish:

1. Manufacturer's standard finish color, except where specific color is
indicated.

2. If manufacturer has no standard color, finish equipment with ANSI
Z55.1, No. 61, light gray color.

2.2 SERVICE ENTRANCE

A. Meet requirements of the local electric utility.

2.3 DISTRIBUTION SWITCHBOARD

A. General

1. Combined metering and distribution switchboard.
2. Interrupting rating: 42,000 rmp symmetrical amperes at 480 VAC.
3. Service Rating: 480Y/277VAC, 3 phase, 4 wire.
4. Enclose: Nema 3R. with hinged front door.

B. Service Entrance Section

1. Main lugs: 2 per phase, #4-500 mem.
2. Metering and current transformer compartment.
3. Meter socket.
4. Metering equipment in accordance with utility requirements.

C. Main Fused Switch

1. 400A rated, T-fused switch.
2. Size fuses as required.
3. Internal connections to distribution panel.

D. Distribution Panel

1. Provision for six, 3-pole, 100A Frame circuit breakers, minimum.

E. Circuit Breakers

1. NEMA AB 1.
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2. Indicating type, with ON/OFF and TRIPPED positions of the opera-
ting handle.

3. Bolt-on thermal-magnetic, quick-make, quick-break noninterchange-
able.

4. Multipole Circuit Breakers:

a. All poles to automatically open when an overload occurs on
. one-pole.

b. Single-pole with handle ties not permitted.

2.4 MOTOR CONTROL

A. Controller: NEMA ICS 2.

B. Thermal Overload Protection:

. 1. Inverse time limit type.

2. Ungrounded phases for each motor.

3. Thermal overload relays sensitive to motor current mounter within
the motor controller.

C. Controller Mounted Overload Relay:

1. Manual reset type with externally operated rest button.

2. Select overload relay heaters after actual nameplate full-load current
rating of motor had been determined.

D. Individual Control Power Transformer:

1. Capacity: Sufficient to serve connected load and limit voltage regu-
lation to 10 percent during contact or pick up.

2. Fuse one side of secondary winding and ground other side.

3. Primary winding fuses shown, or where required by applicable
codes and standards.
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E. Motor Starter Unit:

1. Magnetic type.
2. Minimum Size: NEMA ICS 2, Type B.
3. Pull-apart unit control wiring.

F. Control Wiring:

1. Minimum Wire Size: 14 AWG copper.
2. Permanent sleeve type markers.

2.5 MINI POWER CENTER

A. General

1. Unit with transformer, primary and secondary main circuit
breakers, panelboard

2. Enclosure: Nema 3R

3. Interrupting Rating: 14,000 RMS symmetrical amperes at 480
VAC.

4. Panelboard and circuit breakers suitable for 75 °C wire at full Nee
75°C ampacity.

2.6 CONDUIT AND FITTINGS

A. Rigid Galvanized Steel Conduit (RGS):

1. ANSIC80.1.

2. Fittings: Threaded type.

3. Galvanize by hot-drilling, electroplating, sherardizing, or metalizing
process, including fittings.

B. Intermediate Metal Conduit (IMC):

1. ANSI C80.6.
2. Hot-dip galvanize, including fittings.
3. Fittings: Threaded type.
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C. Poly vinyl Chloride Conduit (PVC):

1. Rigid, Schedule 40, NEMA TC 2.

2. UL 651 listed for concrete encased, direct burial, concealed and
dkect sunlight exposed use.

3. UL 561 listed and marked for use with conductor s having
90 degrees C insulation.

4. Fittings: NEMA TC 3, for Intended use.

D. Flexible Metal Conduit:

1. UL 1 listed for liquid-tight service.

2. Galvanized steel, flexible conduit covered with extruded PVC
jacket.

3. Termination: Nylon bushing or bushings with steel or malleable
iron body and insulated throat and sealing O-ring.

2.7 CONDUCTORS

A. Material:

1. Annealed copper

B. Insulation:

1. No. 8 AWG and Smaller: Type THHN/THWN.
2. No. 6 AWG and Larger: Type XHHW.
3. Flexible Cord and Cable: Type SO, 600 volts.

C. Type:

1. No. 10 AWG and Smaller: Solid, or stranded
2. No. 8 AWG and Larger: Stranded.

2.8 TERMINAL BLOCKS

A. Type: Compression screw clamp, with current bar providing dkect contact
with wke and yoke, with individual rail mounted terminals.
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B. Yokes and Clamping Screws: Zinc-plated, hardened steel.

C. Rating: 600V ac.

2.9 MAGNETIC CONTROL RELAYS

A. NEMA ICS 2, Class A600 (600 volts, 10 amperes continuous, 7,200 VA
make, 720VA break), machine tool type with field convertible contacts.

B. Time Delay Relays: Magnetic control relays with timer attachment adjust-
able from 0 to 15 and field convertible from ON delay to OFF delay and
vice-versa.

C. Manufacturer

1. Alien Bradley
2. Cutler-Hammer
3. General Electric

2.10 PUSHBUTTONS, INDICATING LIGHTS, AND SELECTOR SWITCHES

A. NEMA ICS S, Type 600.

B. Type: Heavy-duty, oiltight, push-to-test.

C. Lockout: Pushbuttons and selector switches shall lock in OFF position
wherever lockout provisions are indicated.

D. Nameplates:
1. Individual, large, laminated plastic.
2. Function indicated.
3. Pushbutton station nameplates shall indicate the drive controlled.

E. Manufacturer

1. Alien Bradley
2. Square D; Type T.
3. Cutler-Hammer; Type 10250T.

2.11 ELAPSED TIME METERS

A. Type: Synchronous motor driven, 0 to 99,999.0 hours range, nonreset,
suitable for semiflush, panel mounting.
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B. Manufacturer:

1. Automatic Timing and Controls: Bulletin 305.
2. Eagle Signal.

2.12 RECEPTACLES

A. NEMA WD 1 and FS W-C-596.

B. Specification Grade:

1. Type: three-wire grounding, with screw type terminals suitable for
No. 10 AWG wire. Contact to be made on two sides of each inser-
ted blade without detent.

2. Number of Poles: Two.

3. Rating: 125 volts, NEMA WD 1, Configuration

4. Base: Phenolic composition.

5. Color: Brown

2.13 BOXES

A. Large Galvanized Steel Boxes:

1. NEMA 250, Type 4. !

2. 12-gauge, with full access screw covers mounted with corrosion-
resistant machine screws.

B. Cast Metals Boxes: !
!

1. NEMA 250, Type 4, cast malleable iron. !

2. Neoprene gasketed, watertight, with cast metal covers, stainless
steel screws, and drilled and tapped conduit entrances.

2.14 COVER PLATES

A. Weatherproof Device Plates:

1. Material: Cast metal, gasketed, weatherproof, with individual cap
over each opening held with stainless steel springs.
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2. Finish: Stainless steel or fiberglass reinforced plastic.

3. Mounting Screws: Stainless steel.

PART 3 EXECUTION

3.1 GENERAL

A. Workmanship shall comply with all applicable provisions of NECA 5055.

B. Ground equipment, enclosures, and complete conduit system securely in
accordance with applicable sections of NFPA 70.

3.2 CONDUIT AND FITTINGS

A. General

1. Do not install crushed or deformed raceways.

2. Avoid trapped raceways in damp and wet locations.

3. Prevent plaster, dirt, or trash from lodging hi raceways, boxes, fit-
tings, and equipment during the course of construction. Clear
clogged raceways of obstructions.

4. Maintain conduit runs within furring lines of building, unless other-
wise shown.

5. Secure conduits entering cabinets, pull boxes or outlet boxes with
galvanized lockouts and bushings, on both sides of box wall.

B. Applications:

1. Exposed Exterior: Type RGS or IMC.
2. Concrete Embedded: Type PVC
3. Direct Buried: Type PVC.
4. Vertical Runs Through Slab: Convert PVC conduit to RGS or

IMC.

C. Final Connection to Motors:

1. Conduit Size 4 Inches or Less: 18-inch minimum, 60-inch maxi-
mum length of flexible metal conduit.
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D. Exposed Raceways: Install parallel or perpendicular to walls, structural
members, or intersections of vertical planes and ceilings.

E. Changes hi Direction of Runs:

1. Make with symmetrical bends or cast metal fittings.

2. Bends and offsets shall be made with a hickey or conduit bending
machine.

F. Supports:

1. Provide pipe straps, wall brackets, conduit clamps, conduit hangers,
threaded C-clamps with retainers, or ceiling trapeze.

2. Securely and rigidly fasten in place.

3. Maximum Interval: 10 feet

3.3 CONDUCTORS

A. Conduit system shall be complete prior to drawing conductors.

B. Lubricate prior to drawing into conduit. Lubrication type shall be as
approved by conductor manufacturer.

C. Connections: Pressure type solderless, complete with insulator and
security ring.

D. Control Circuits:

1. Where multiple units perform parallel operations, do not group all
devices on same branch circuit.

2. Do not exceed the ampacity of the branch circuit, or 12 amperes
continuous.

3. Terminate feeder and interconnecting conductors between panel
mounted equipment and external equipment at numbered terminal
blocks.

E. Identification:

1. Where two or more conduits run to a single outlet box, color code
each circuit as a guide hi making connections.
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2. Carry colors continuously throughout the system if more than one
multiwire branch circuit is carried through a single raceway.

3. Connect circuit conductors or same color to same underground
feeder conductor throughout installation.

4. Colors:

a. Neutral Wire: White
b. Live Wire, 120/208-Volt System: Black, red, or blue
b. Live Wire, 277/480-Volt System: Brown, orange, or

yellow,
d. Ground Wire: Green

3.4 TERMINAL BLOCKS

A. Install for termination of all control circuits leaving or entering equipment,
panels, or boxes.

3.5 BOXES

A. Support to the structure, independent of conduit attachment.

B. Boxes installed belowgrade shall be installed flush with finished grade.

C. Boxes and covers hi paved areas, roadways, or walkways shall be suitable
for weights to which they may be subjected.

D. Box Extensions: Not permitted.

3.6 COVER PLATES

A. Shall fit tightly to box.

B. Shall not extend beyond sides of box on surface mounted boxes, unless
covers shall have no sharp corners or edges.

3.7 PROTECTION FOLLOWING INSTALLATION

A. Protect materials and equipment from corrosion, physical damage, and the
effects of moisture on insulation.

B. Cap conduit runs during construction with manufactured seals.

C. Close openings hi boxes or equipment during construction.
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D. Energize space heaters furnished with equipment.

PART 4 PAYMENT

4.1 GENERAL

A. Payment for installation of the electrical materials and equipment will be
included in the lump sum bid.
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INSTRUMENTATION IDENTIFICATION
EXAMPLE SYMBOLS INSTRUMENT SOCIETY OF AMERICA TABLE

FIRST LETTER (S)

SUCCEEDING LETTERS

EQUIPMENT ID NUMBER

THE TOTAL NUMBER OF LIKE EQUIPMENT
ITEMS (N VARIES FROM N TO T)
EQUIPMENT NUMBER

SUB AREA

PLANT AREA

PLANT OR FACILITY DESIGNATION

FIELD MOUNTED INSTRUMENT

REAR-OF-PANEL MOUNTED INSTRUMENT

PANEL MOUNTED INSTRUMENT

Ltl ItH

A
B
C

D
E
F
Q

H
1
J
K
L
M
N
O
r
a
R
s
T
U
V
w
X
Y

z

FIRST LETTTEH (S

PROCESSOR
INIT1ATINQ VARIABLE

ANALYStS W
BURNER FLAME
CONDUCTIVITY
DENSITY 13.0)
VOLTAOE
FLOW RATE
QAUQE
HAND (MANUAL]
CURRENT
POWER
TIME OR SCHEDULE
LEVEL

MOTION
USERS CHOICE M
USERS CHOICE M
PRESSURE (OR VACUUM

QUANTITY OR EVENTM

SPEED OR FREQUENCY

TEMPERATURE
MUTIVARIASLE M

VISCOSITY
VI6IQHT OR FORCE
UNCLASSIFIED W
USERS CHOICE M

POSITION

MODIFIER

DVTEnENTUU.

RATIO

SCAN

INTEGRATE

SAFETY

SUCCEEDING LETTERS

READOUT OR
PASSIVE FUNCTION

MARM
USERS CHOICE W

PRIMARY ELEMENT

GLASS

INDICATE •

LIGHT (PILOT!

USERS CHOICE M
ORFICE
POINT tresT COHNECTKM
INTEGRATE
RECORD OR PRINT

MULTIFUNCTION

UEU.
UNCLASSIFIED (-0

OUTPUT FUNCTION

USERS CHOICE («)
CONTROL

QATE

CONTROL STATION

US6HS CHOICE M

SWITCH

TRANSMIT
MULTIFUNCTION M
VALVE OR DAMPER

UNCLASSIFIED M
RELAY OR COMMUTE W
DRIVE. ACTUATE OR
UNCLASSIFIED FINAL
CONTROL ELEMENT

MODIFIER

USERS CHOICE M

HIGH

LOW

MIDDLE
USERS CHOICE W

MULTIFUNCTION M

UNCLASSIFIED W

WHEN USED. EXPLANATION IS SHOWN ADJACENT TO
INSTRUMENT SYMBOL. SEE ABBREVIATIONS.

MOTOR CONTROL CENTER MOUNTED INSTRUMENT

CASES
\oo

\oo

xSS

\oo

ON AND OFF EVENT LIGHTS

OPENED AND CLOSED POSITION SWITCHES

ON-OFF HAND SWITCH. MAINTAINED CONTACT
SWITCH (CONTROLLED DEVICE WILL RESTART
ON A RETURN OF POWER AFTER POWER
FAILURE)

STOP-START HAND SWITCH MOMENTARY
CONTACT SWITCHS (CONTROLLED DEVICE
WILL NOT RESTART ON RETURN OF POWER
AFTER POWER FAILURE)
DENOTES FIELD MOUNTED MANUAL MOTOR
STARTER.

INTERFACE SYMBOLS & LINE LEGEND

-i

{ ) - PROCESS INTERFACE

• SIGNAL INTERFACE

PROCESS LINE

A.a 'INTERFACE LETTER

D OESTINATION SHEET NO.

S =SOURCE SHEET NO.

_ _ A _ _ _ _ ANALOG SIGNAL

_ _ _ _ _ _ DISCRETE SIGNAL

- - PF - - - PULSE FREQUENCY SIGNAL

PLO SOFTWARE LINK

GENERAL NOTES
1. COMPONENTS AND PANELS SHOWN WITH A (4) ARE SPECIFIED

UNDER SECTION PROCESS INSTRUMENTATION AND CONTROL SYSTEM.

2. THIS IS A STANDARD LEGEND. THEREFORE. NOT ALL OF THIS
INFORMATION MAY BE USED ON THIS PROJECT.

DATE

-i INTERFACE TO OR/-
FROM PROCESS
EXTERNAL TO
PROJECT________

SELF CONTAINED VALVE &
EQUIPMENT TAG NUMBERS

JD-ID NUMBER

D: AR • AIR RECEIVER
SG • SLUICE GATE

MME = MECHANICAL EQUIPMENT
MD - MOTORIZED DAMPER

P= PUMP
PSV - PRESSURE RELIEF VALVE

COMP •= COMPRESSOR
EMG - EMERGENCY GENERATOR

SP « SUMP PUMP
T = TANK

ERP = EVAPORATOR
CV= CONTROL VALVE
EF - EXHAUST FAN

BY

VALVE SYMBOLS
—fvj— SWING CHECK

—fOr— BALL CHECK

SAMPLE

GATE

KNIFE GATE

BUTTERFLY

GLOBE
BALL
PLUG
SEAT PORT
ECCENTRIC PLUG

PINCH

NEEDLE

DIAPHRAGM

PRESSURE RELIEF

AIR AND/OR VACUUM
RELEASE

REGULATED SIDE
PRESSURE CONTROL

ANGLE GLOBE

ACTUATOR SYMBOLS
ELECTRIC

ELECTRIC
W/POSITIONER

PNEUMATIC w/
SOLENOID

MOTORIZED DAMPER

NOTE:
ON LOSS OF PRIMARY POWER
(PNEUMATIC, ELECTRICAL. OR
HYDRAULIC)
XX: FO =FAIL OPEN

FC =FAIL CLOSED
FLP 'FAIL TO LAST POSmON

GATE SYMBOLS

SLUICE

PRIMARY ELEMENT SYMBOLS

I

FLOW TUBE

ROTAMETER

ULTRASONIC
-*• FLOWMETER

(CLAMP ON)

PROPELLER OR
TURBINE METER

.———. ELECTROMAGNETIC
—Ml [}—*• FLOWMETER

L LEVEL (ULTRASONIC)

PUMP SYMBOLS
NOTE: XX : AS ADJUSTABLE SPEED

CS-1 CONSTANT SPEED (SINGLE SPEED)
CS-2 CONSTANT SPEED (TWO SPEED)

CENTRIFUGAL PUMP
(DRY PIT)

CENTRIFUGAL WET PIT
PUMP OR TURBINE PUMP

'CHEMICAL FEED PUMP

-»4-vVt-»- DIAPHRAGM PUMP
—xx

REGENERATIVE
BLOWER

EJECTOR

CENTRIFUGAL
BLOWER

REUSE OF DOCUMENTS
THIS DOCUMENT, AND THE IDEAS AND DESIGNS INCOR-
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APPENDIX B-l
STATE SUPERFUND CONTRACT, INDIAN BEND WASH-SOUTH AREA

STATEMENT OF WORK FOR REMEDIAL ACTION AT THE DCE CIRCUITS
SUBSITE, INDIAN BEND WASH-SOUTH STUDY AREA TEMPE, AZ

I. Introduction:

A) Purpose: The purpose of this SOW is to outline the aspects of the work to be
performed for the Remedial Action at the DCE Circuits subsite within Indian Bend Wash-
South Area Superfund Site.

B) Background: On September 27, 1993, EPA signed a Record of Decision (ROD) to
address volatile organic compounds (VOCs) in the vadose zone at individual facilities
(subsites) within IBW-South. This ROD selected Soil Vapor Extraction (SVE) as the remedy
to apply whenever a specific set of criteria were met at a particular subsite within IBW-
South. This approach is called the "Plug-in" process, and the ROD is referred to as the
"Plug-in ROD".

EPA selected an SVE system as the preferred cleanup remedy at DCE Circuits
through the required selection process outlined hi the ROD. On February 24, 1994, EPA
signed a Plug-in Determination documenting this decision.

A pilot study was conducted hi August 1994 at DCE Circuits to help define important
design parameters which were used hi the preliminary design of the full scale SVE system.

The SVE system for DCE will consist of a network of two wells screened hi the area
of the vadose zone with the highest VOC concentrations. This target area for the SVE
remedy was delineated in the Focused Remedial Investigation Report (FRI) and refined with
soil vapor VOC concentrations measured during the pilot study. The SVE wells will be
connected to a poly vinyl chloride (PVC) manifold. Vacuum blower(s) will transfer
contaminated vapors through the manifold system to a regeneratable
contaminant adsorption and recovery system (CARRS) for treatment. Offgas from the
CARRS will be discharged to the atmosphere through a stack. To improve control over
subsurface airflow and to reduce contaminant leaching, the SVE design also includes site
sealing through the construction of a new asphalt parking lot.

II. Objectives of the Soil Vapor Extraction System

The objective of the SVE system at DCE circuits is to remediate the vadose zone.
This objective can be broken down into the following:

* Protect human health from the ingestion or inhalation of VOCs that migrate from the



vadose zone to the groundwater

* Protect human health from the inhalation of VOCs that migrate from the vadose zone
to the atmosphere

* Control the sources of continuing groundwater contamination to reduce the degree of
groundwater cleanup that may be required. By removing contaminants in the vadose
zone, migration of contaminants to the groundwater would lessen significantly or
cease.

* Remediate the site within a 2- to 5- year time period. The site will be considered
clean when predicted incremental impacts to groundwater are less than the plug-in
criteria established in the ROD. Incremental impacts will be assessed by performing
mass estimates and VLEACH (or equivalent) computer modeling

* Minimize disturbance within the community (e.g. minimize noise, stack emissions,
visual impacts, and size of the treatment unit and maximize use of the parking lot)

III. Remedial Action Strategy

A performance-based specifications approach will be used to procure the remedial action
subcontractor who will be directly responsible for building and operating the SVE system.
There are three major deliverables needed in support of the formal procurement and selection
of a remedial action subcontractor, as listed below:

A) Draft and Final Copies of the Preliminary Design Report-The PDR represents the
first submittal hi the design process. The purpose of this report is to document for
EPA Prune Contractor's basis for design (including the results of the SVE pilot test)
and to provide copies of technical drawings and specifications that will be included in
our procurement package (refer to Appendixes A and B of this SOW).

B) Request for Proposals—After receiving and incorporating EPA's/ADEQ's comments
on the technical drawings and specifications, Prune Contractor will prepare a formal
Request for Proposals (RFPs) for distribution to prospective proposers. Prime
Contractor will review proposals received hi response to our RFP, and will make a
recommendation to EPA regarding the preferred subcontractor for the job.

C) Draft and Final Copies of the Final Design Report-The Final Design Report (FDR)
will be prepared as an addendum to the PDR. Its purpose is to incorporate design
changes and additional details that are needed to reflect the construction approach
proposed by the selected construction subcontractor. The FDR will include the
original drawings and specifications from the revised PDR, along with new drawings
or details needed to support the approach of the selected subcontractor. The text of
the FDR will be brief, and will focus on describing the additional construction details



that will be used by the subcontractor.

In terms of project delivery, this approach has the following implications:

* A remedial action subcontractor will be procured after EPA/ADEQ approval
of the revised PDR. The revised PDR will define all performance
requirements to be met by the remedial action. These performance
requirements will then be incorporated into an RFP bid package, and potential
subcontractors will prepare proposals that can achieve the required
performance standards. Written technical specifications as well as limited
design drawings have been developed by Prime Contractor as a means of
communicating the performance requirements to prospective subcontractors.

* After reviewing proposals and selecting a subcontractor, this PDR will be
modified to reflect drawings and specifications of the actual equipment that
will be used during the remedial action. The resulting report will be
considered the Final Design Report, and will be subject to EPA review and
approval. If after construction, as-built equipment differs from the original
plan proposed by the subcontractor, the "as-built" drawings and equipment
specifications will be appended to the FDR. Prime Contractor will review any
changes that the subcontractor proposes during construction to verify that the
performance requirements set forth hi the original RFP remain
uncompromised.

* Construction can begin following EPA approval of the FDR, assuming EPA
has obtained all necessary remedial action agreements with the State of
Arizona.

* The subcontractor selected by EPA and Prune Contractor will be responsible
for providing the following services during the remedial action: (1)
construction of the SVE system; (2) startup/shakedown activities immediately
following construction; (3) operation and maintenance of the system during its
tenure of operation, including replacement of adsorptive materials hi the offgas
treatment system, hazardous materials transport, and maintenance of system
components; and (4) removal of the system after the remedial action has been
completed.

Under the performance-based approach, the subcontractor will be responsible to Prime
Contractor for meeting performance specifications established by Prune Contractor and
approved by EPA hi the design, and for providing a functional system. Prune Contractor
will remain responsible for producing full specifications and drawings for all aspects not
addressed by the vendor, for producing a set of design documents that adequately assures
EPA that all performance standards and requirements will be met by the design, and for
executing and completing the remedial action, regardless of whether prepackaged vendor



components are used. This scope does not intend or imply any shift of responsibility for
project execution from contractor to vendor, nor is any privity relationship between EPA and
the vendor intended, stated or implied.

IV. Reference and Related Documents

Other documents prepared and delivered to EPA related to the site background and
design of the SVE system are summarized hi Table 1-1.

Table 1-1
Summary of Related Documents

Document Title
Feasibility Study

Record of Decision

Focused Remedial
Investigation

Pilot Study Operations Plan

Work Plan

Document Reference

U.S. Environmental Protection Agency.
1993a. Operable Unit Feasibility Study:
VOCs in Vadose Zone. Indian Bend Wash
Superfund Site, South Area. Tempe,
Arizona. June.

U.S. Environmental Protection Agency.
1993b. Record of Decision. Operable
Unit: VOCs in the Vadose Zone. Indian
Bend Wash Superfund Site, South Area.
Tempe, Arizona. September.
U.S. Environmental Protection Agency.
1994a. DCE Circuits Focused Remedial
Investigation. February.
U.S. Environmental Protection Agency.
1994b.
Soil Vapor Extraction Pilot Test Operations
Plan. Indian Bend Wash-South. DCE
Circuits. July.
U.S. Environmental Protection Agency.
1994.

Work Plan. Remedial Design/Remedial
Action. Soil Vapor Extraction System.
Former DCE Circuits Subsite. Tempe,
Arizona. August.



Preliminary Design Report
(PDR)

Response to Comments
Memorandum

U.S. Environmental Protection Agency.
1994c.
Preliminary Design Report. DCE Circuits
Soil Vapor Extraction. Indian Bend Wash-
South Area, Tempe, AZ. November.
CH2M Hill. 1995.
Response to EPA and ADEQ Comments on
the Draft SVE PDR for the DCE Circuits
Facility Memorandum. January.

V. Components of Soil Vapor Extraction System

The components and layout of the SVE system are described in this section. The
SVE system at DCE Circuits consists of two SVE wells, a conveyance system, CARRS unit,
two blowers, and surface sealing as an SVE enhancement. The selection of SVE well
locations and the need for SVE enhancements are based on the results from the pilot study.
Specifications that cover the construction and operation of these facilities are included hi
Appendix A of this SOW. The design sheets are presented in Appendix B of this SOW.

A) General Construction: The layout of the SVE system is presented on the Drawings in
Appendix B. The wells will be placed hi the center of the vadose zone contamination. The
SVE treatment system will be placed hi the northeast corner of the parking lot alongside the
DCE Circuits Building.

All the components of the emissions treatment system and the blowers will be placed on
concrete pads. The concrete pads will be designed to accommodate the components of the
SVE system. Equipment will be placed so there is adequate room to perform operations and
maintenance activities.

Security fencing will be installed around the site and around the treatment unit, as presented
on the Drawings hi Appendix B. Temporary chain link fencing will be placed along 8th
Street during the construction activities to restrict public access. Permanent chain link
fencing will be installed around the treatment unit, the conveyance system, and the extraction
wells after construction to secure the equipment. Wooden or plastic slat inserts will be
placed hi the permanent chain link fencing to minimize adverse visual impacts from the
system.

Current acceptable construction practices will be followed during all construction activities,
as discussed in the Basis of Design hi the PDR. There will be close coordination between
Prune Contractor, the Contractor, and the Vendors.



BHnstallation of the SVE Wells: Two SVE wells will be installed to the west of the DCE
Circuits Building, near SVMW DCE-4 as presented on the Drawings in Appendix B. Well
SVE-1 will be screened from 20 to 40 feet bgs, and Well SVE-2 will be screened from 40 to
60 feet bgs. The rationale for selecting these horizontal and vertical locations, as well as
the wellhead details, are presented in this section. The screening depths are approximate,
details on exact screening location as well as other installation aspects will be based on actual
field observations during time of installation.

* Rationale for SVE Well Location: The vertical and horizontal extent of 90 percent
and 99 percent of the vadose contamination are presented in Figures 2-2 to 2-6 in Chapter 2
of the PDR, Pilot Study Results. The center of the vadose zone plume is assumed to be
SVMW DCE-4. The SVE wells will be located in this region to optimize contaminant mass
removal.

* Rationale for Number and Location of Screen Intervals: The areal extent of
contamination increases with depth to approximately 25 feet bgs and then decreases slightly.
As discussed in the pilot study, 90 percent of the contaminant mass in the vadose zone is
located in the region from 13 feet bgs to the water table. Ninety-nine percent of the
contaminant mass is located in the region between the ground surface and the water table.
The areal extent of 99 percent of the mass is approximately 7.5 times the areal extent of
90 percent of the contaminant mass. The water table is at approximately 68 feet bgs.

Well SVE-1 will be screened from 20 feet to 40 feet bgs, and Well SVE-2 will be screened
from 40 feet to 60 feet bgs. The extraction well screened intervals are located within the
highest zone of contamination. The highest zone of contamination is located from approxi-
mately 20 to 25 feet bgs to the water table, as reflected in the contaminant distributions
presented in Table 2-1 in Chapter 2 of the PDR. Although the deepest sample interval was
39 to 44 feet bgs, contamination was confirmed hi the deeper portions of the vadose zone
because the groundwater beneath the site is contaminated.

The bottom of the lower screened interval is located approximately 8 feet above the water
table. This allows for fluctuations hi the water table caused by rainfall and recharge and
discharge from the Salt River. During periods of heavy rainfall and/or high recharge when
the water table reaches the bottom of SVE-2, the flow rate hi this well may be decreased to
reduce the likelihood of extracting groundwater.

The two wells will be valved separately. The flow rates of each extraction well will be
adjusted to achieve a sufficient zone of influence and to optimize contaminant removal. Two
extraction wells located in the same horizontal location but screened at different zones offer
greater flexibility over a single extraction well and may also provide operational savings.
For example, if after continued operation of SVE-1 and SVE-2, the areal extent of
contamination decreases significantly in the lower half the vadose zone, but the extent of
contamination in the upper half does not decrease, the flow rate hi SVE-2 may be decreased
while SVE-1 will continue to extract at a the higher flow rate.



Ninety percent of the contaminated mass is located in a small portion of the area that makes
up 99 percent of the mass. Therefore, VOC concentrations are significantly higher hi the
90 percent mass contour. Vacuum flow rates that contain the VOC mass within the
90 percent and 99 percent contours will be determined. The flow rate that maximizes
contaminant removal will be selected.

* Well Details: Wells SVE-1 and SVE-2 will be installed using advanced casing
hammer techniques. SVE-1 will be drilled to approximately 45 feet bgs; SVE-2 will be
drilled to the water table. The length of each screened interval will be 20 feet. SVE-1 will
be screened approximately 20 to 40 feet bgs and SVE-2 will be screened approximately 40 to
60 feet bgs. Because SVE-2 will be screened deeper, it will be drilled first; during the
drilling of SVE-2, the cuttings will be logged and the lithology will be used to select exact
screened intervals. Since both wells will be located close to one another, SVE-1 will be
blind drilled.

The wells will be installed using a dual tube drilling technique. This is a non-rotating air
percussion drilling method, where by a threaded steal casing is pounded into the soil and the
cuttings are blown upward by injected air. The dual tube is withdrawn by a hydraulic jack.
Since the sandy-gravel aquifer may collapse if the hole is not supported, the dual tube is
withdrawn concurrently with the installation of the well. After the well screen location has
been determined, the hole will be filled with grout as the dual tube is withdrawn to the
bottom elevation of the screen. After the grout has set, the extraction well will be
constructed as the remaining sections of tube are withdrawn. Details of the extraction well
construction and the wellhead are shown hi Appendix B. A below grade concrete access
vault will be installed around the wellhead, as described on the Drawings.

The casing and screen will be 4-inch Schedule 40 PVC. The screen will be 0.05-inch slotted
PVC pipe. Larger slot sizes reduce friction losses of the airflow into the well. A concrete
access vault will be installed around the wells.

* Well Header:

Wellhead Piping. Soil vapor withdrawn from the 4-inch PVC well casings will be conveyed
to the blower and treatment systems through 4- and 6-inch schedule 40 PVC pipe. Piping
will be sized to minimize the system head loss and to provide 250 scfm at each well head
with a vacuum of 60 inches water column. Both wells will be connected by 4-inch piping
starting with a 4-inch blind flanged tee on the 4-inch casing (see Appendix B). Two tapped
connections in the blind flange will allow for sample taking and continuous reading of the
wellhead vacuum. Additionally, the 1-inch sample tap with a 1-inch ball valve will allow the
passage of a sounding probe to determine the water level in the well. Access to the well will
be possible through the blind flanged opening for cleaning and inspection. The well vacuum
gauge will be attached to the wellhead with a plate steel bracket and will be protected from
damage by a hinged cover. Extraction flow rates will be measured by an averaging pilot
tube flowmeter with a direct-reading calibrated gauge. Balancing and control of the flow



from the two wells will be done by throttling the ball valves located downstream of the
flowmeter. Once combined into a common header, the soil vapors are drawn into the blower
system.

Blower System. The blower system consists of an air/water separator, dilution valve, flow
meter, flame arrester, common control system, and two blower packages each consisting of
inlet filters, both inlet and discharge silencers and isolation valves, vacuum relief valves,
pressure gauges, high temperature shutdown switch, and discharge check valves. Combined
soil vapors flowing from wells are passed through an air/water separator where the
condensed moisture from the humid soil vapors is collected. The separator will be equipped
with a transfer pump control system that will transfer the collected liquid to a receiving
drum. The control system will shut down the entire system should the transfer pump fail or
if the receiving 55-gallon drum becomes full. After leaving the separator, the vapors will
pass through the blower inlet filter, inlet silencer, and through the blowers. After the
blowers, the flow will pass through the discharge silencers and on to the emissions control
system.

C) Emissions Control: The offgas treatment which was selected during the Preliminary
Design process was CARRS, a Regeneratable Contaminant Adsorption and Recovery System.

* CARRS Process Description. The VOC-contaminated gases are routed through a
series of carbon or synthetic adsorption beds. The VOCs are adsorbed by the beds and the
resulting contaminant-lean gas is vented to the atmosphere (see the Drawings hi
Appendix B). The quantity of residual gases is a function of the destruction removal
efficiency (DRE) of the CARRS. For instance, if the DRE of the system with respect to
1,1,1-TCA is 95 percent, the mass of residual 1,1,1-TCA released to the environment would
be 5 percent of the mass of 1,1,1-TCA entering the system.

When the beds reach their maximum effective adsorption capacity, the process gas stream is
automatically diverted, on a pre-timed or breakthrough basis, to a parallel set of clean beds.
The saturated offline bed is then subjected to a desorption cycle.

During desorption, the bed is regenerated by heating and separating the VOCs through
volatilization. The beds are either heated by heat-tracing cables evenly distributed within the
bed supports or by passing saturated steam. In designs where the beds are heated by heat-
tracing cables an inert carrier, such as nitrogen, is recycled through the desorbing bed.

The concentrated gaseous stream bearing VOCs at high concentrations is passed through a
chiller condenser system where the contaminants are condensed out as liquids. The effluent
gas from the condenser can be routed through a clean set of adsorbent beds or to the
environment, depending on the treatment efficiencies required. The condensate from the
condensers is collected and stored for offsite recycling (if applicable) or disposal as a
hazardous waste.



Mass Balance. The CARRS adsorption cycle does not produce any additional contaminants;
however, the gases exiting the adsorbers will have the same type of contaminants entering
the system but at lower concentrations. The concentrations and amounts of the contaminants
will be a function of the DRE as explained hi the above section. The mass balance is
presented hi the Drawings hi Appendix B.

The desorption cycle, depending on the specific CARRS design, may need either or both of
the following:

• Nitrogen Source. The nitrogen source could be a small membrane type on-
site nitrogen generator. The nitrogen generator uses ambient air as its raw
material feed, and typically uses electricity to run the compressors required for
the same. Cooling water at ambient temperature will also be required at a
flow rate of about 5 to 10 gpm. An alternative nitrogen source would be
nitrogen DEWARs supplied by ARCO, hi which case periodic replenishment
of the system will be required. The frequency of replacement will be
dependent on the size and number of DEWARs. Irrespective of the source,
nitrogen is not converted to its oxides.

• Saturated Steam Source. Steam is typically supplied from a packaged steam
generator that uses either electricity or natural gas. If the generator uses
natural gas, oxides of carbon and nitrogen will be formed. The quantity of
NOx however is estimated to be negligible.

Energy Balance. The temperatures of the various streams entering and exiting the CARRS
system are shown in the energy balance on the Drawings in Appendix B.

D) Soil Vapor Extraction Enhancements: The areal extent of the vacuum influence was
smaller than predicted, as discussed in Chapter 3 of the PDR, Basis of Design. This
behavior is attributed to surface leakage of airflow. The vadose zone consists primarily of
sand and gravels, which are highly permeable to airflow. Flow paths tended to be vertical.
Since airflow was drawn from the surface/atmosphere, the areal extent of the vacuum was
reduced. To enhance the effectiveness of the extraction system, the ground surface of site
will be paved with asphalt. This will reduce leakage of air from the surface.

Infiltration of rainwater will also be reduced; therefore, it will be less possible for contami-
nants to migrate to the groundwater via infiltration of rainwater through source areas at the
site.

The area surrounding the DCE site is highly developed with roads and buildings. A large
portion of the site is currently used as a dirt parking lot. Paving the site will also provide a
higher quality parking lot in addition to reducing the surface leakage. Because the area is
developed, almost the entire site will be covered, with the exception of the area to the north.
The extent of pavement is presented in the Drawings in Appendix B.



VI. WORK TO BE PERFORMED

A) Project Management for Remedial Action
Prime Contractor will perform project management activities required to complete the
remedial action (RA) tasks specified in this SOW. Project management activities include
daily monitoring of the project staff, coordination with EPA, technical and financial
management, scheduling, cost control, resource utilization, and monthly reporting. For cost
estimating purposes, Prime Contractor assumed that Project Management activities for the
RA will be required from the date that EPA gives technical direction initiating the
Subcontract Procurement task for Remedial Action, or the date that EPA approves the
remedial design, whichever is earlier, through the end of the work assignment.

This task consists of the folio whig:

1. Coordination of workload, tracking of costs, staff coordination, task management, and
production of cost/invoice reports.

2. Daily monitoring of project staff, including review of individual's progress on the
project, team meetings, and workload balancing.

3. Daily coordination with the EPA RPM, including communication via telephone calls,
written correspondence, and E-mail.

4. Weekly financial management, scheduling, cost control, and resource utilization.

Project Management for the RA is scheduled to be begin upon completion of the RD, i.e.,
for Remedial Action Construction, and Remedial Action Operation.

B) Subcontract Procurement for Remedial Action

The Subcontract Procurement Task for Remedial Action includes those activities necessary
for Prime Contractor to procure a general subcontractor necessary to respond to this SOW
and perform the RA. This general subcontractor will need to oversee the construction of the
SVE system, as well as lead startup/shakedown activities. It will be the responsibility of this
general subcontractor to provide all additional subcontractors necessary, including but not
limited to backhoe operators, pump services providers, and temporary equipment and vehicle
rentals for operations, etc. This task includes the procurement of subcontracts only; the
administration of subcontracts and actual payment for services rendered will be budgeted or
tracked under the appropriate task or task to which it applies.

A subcontractor will be procured to construct the SVE system and perform
startup/shakedown activities. The activities to be performed include the folio whig:

• Prepare an acquisition plan, an engineer's estimate, and a bidders' list
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Update general conditions and supplemental conditions
Prepare bid forms and instructions to bidders
Advertise for bidders '
Distribute bid packages
Hold a pre-bid meeting and respond to bidders' questions
Review submittals, summarize bids, and review technical proposals j
Meet with successful bidder
Prepare consent package
Meet with contracting officer for consent
Award subcontract
Prepare final contract

The subcontractor will complete the work contracted in an acceptable manner, and
procedural and legal enforcement will not be required for successful execution of the
subcontract work. If procedural or legal enforcement measures are required, a scope
amendment may be required.

Contractor will use standard general conditions that EPA has used for previous subcontracts
with necessary modifications applicable to the proposed subcontract.

Subcontractors will be responsible for investigation derived wastes (IDW) management,
including providing storage containers, transportation, and disposal for IDW.

C) Construction Management and Quality Assurance Plan:
Under this task, Prime Contractor will produce a CMQAP from which construction of the
SVE system will be managed and construction quality assurance will be performed. The
EPA will approve this plan before Prune Contractor executes the RA. The CMQAP will
address and include the following elements:

1. Prime Contractor will develop a Construction Management Plan and incorporate it
into the CMQAP submittal. This Plan will indicate how the construction activities are
to be coordinated during the RA. Prime Contractor will designate and identify a
Construction Manager for the RA in this plan. The CMQAP will also identify other
key project management personnel and the lines of authority, and provide descriptions
of the duties of the key personnel along with an organizational chart. In addition, the
CMQAP will provide a plan for the administration of construction changes and EPA
review and approval of those changes. The CMQAP will provide for meetings and
memorandums to EPA as construction progresses.

2. The CMQAP will be designed to ensure that the completed RA meets or exceeds all
design criteria, plans and specifications, and performance standards.

The CMQAP will include, at a minimum:
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* A description(including a chart) of the lines of authority, roles, and
responsibilities of all persons who will ensure that the system is constructed
according to the specifications. It will also include identification of the
members of the Independent Quality Assurance Team (IQAT), if IQAT review
is requested by the EPA RPM. Prime Contractor will not plan to procure the
IQAT as a subcontractor at this time.

* A description of the observations and control testing that will be used to
monitor the fabrication, construction, and/or installation of the components of
the RA. It will also include a summary of the observations and tests that will
be used to monitor the construction and/or installation of the components of
the RA. The CMQAP will include the scope and frequency of each type of
inspection to be conducted. Inspections will verify compliance with
environmental requirements and will include, but are not limited to, air quality
and emissions monitoring records, waste handling and disposal records, etc.
The inspections will ensure compliance with all health and safety procedures.

* A plan for all startup and shakedown activities, procedures, requirements, and
contingencies will be identified to the extent necessary to get the SVE system
into full operation. Long-term startup and shakedown protocols will be
identified in the Operations and Maintenance Plan.

* Prime Contractor will identify sampling requirements in the CMQAP. The
CMQAP will present the sampling activities, sample size, sample locations,
frequency of testing, criteria for acceptance and rejection, and plans necessary
to show that the system is operating properly and for correcting problems as
addressed in the project specifications. This plan will form the basis for the
Field Sampling Plan and Analytical Quality Assurance Management Plan for
Remedial Action.

Prime Contractor will modify the draft CMQAP on the basis of EPA/ADEQ comments and
submit a final CMQAP to EPA in accordance with the approved schedule.

One draft and one final CMQAP will be prepared. Incorporation of EPA/ADEQ comments
is included in this activity. This work may commence once the agreement State Superfund
Contract (SSC) has been signed between EPA and ADEQ.

D1 Field OAPP. FSP. and HSP:

Under this task, Prime Contractor will produce those analytical and field planning documents
needed to collect data in the field during the RA, so that it can be verified that the SVE
system is constructed and is operating according to the Design Specifications, and is meeting
performance standards and ARARs. This task addresses planning for data gathering during
both remedial construction and during operation and maintenance. The plans will develop
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the methods and protocols necessary to meet the data-gathering needs identified for the RA hi
the CMQAP, and also hi the Operation and Maintenance Plan.

Prune Contractor will submit addendums to the existing FSP, QAPP, and HSP to define the
additional sampling, data collection, analysis, quality assurance, and safety assurance
methods that will be used for any data gathering activities during the RA. Prune
Contractorwill prepare amendments so as to make use of existing QAPP and FSP documents
for this project to the maximum extent possible and practicable. As a result, Prune
Contractor will create the RA QAPP as an addendum to the RD QAPP, unless otherwise
agreed to by EPA. Prime Contractor will advise the EPA RPM of any other means that
Prune Contractor can identify by which costs and effort under this task can be minimized
while still attaining effective plans.

The RA QAPP will describe the project objectives and organization, functional activities, and
QA/QC protocols that will be used to achieve the desired DQOs. The DQOs will
incorporate those methods and protocols so the objectives for the sampling can be obtained
and the data can be used to draw the conclusions necessary for this RA, as defined by the
Remedial Design Specifications, the Record of Decision (ROD), the National Contingency
Plan, and applicable EPA guidances. The QAPP and any addendums will conform to all
applicable EPA guidances and standard formats, including the most recent guidances, forms,
and formats of the Quality Assurance Management Section of EPA Region IX.

The RA FSP will include sampling objectives; sample locations and frequency; sampling
equipment and procedures; sample handling and analysis; and which samples are to be
analyzed through the CLP, which through other sources, and the justification for those
decisions. The FSP addendum will consider the use of all existing data and will justify the
need for additional data only when existing data are deemed inadequate to meet the same
objective. The FSP addendum will be written so that a field sampling team unfamiliar with
the site would be able to gather the samples and field information required. The FSP
developed hi support of data acquisition for the RD and/or the FSP developed hi support of
the Focused RI should be used whenever possible hi preparing the FSP for the RA. The FSP
and any amendments will conform to all applicable EPA guidances and standard formats,
including the most recent guidances, forms, and formats of the Quality Assurance
Management Section of EPA Region IX.

The RA HSP for the RA activities will specify employee training, protective equipment,
medical surveillance requirements, standard operating procedures, and a contingency plan in
accordance with 29 CFR 1910.120 1(1) and (1)(2). The HSP addendum must meet all
OSHA requirements at 29 CFR 1910.120 for response at hazardous waste sites. Prime
Contractor will use the HSP generated for RD activities and make only those minimal
changes that are necessary to reflect RA activities. Accordingly, the RA HSP will be an
amended RD HSP.

Addendums to the existing QAPP, FSP, and HSP will be prepared and submitted to
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EPA/ADEQ for approval.

E) Remedial Action SVE Installation:
This task includes work which are necessary to prepare the site for SVE installation and
operation and to perform the actual installation and construct the main components and
auxiliary parts of the SVE system. The cost estimates for this work described within this
Section VI.E were based on estimates provided in the PDR and Prime Contractor's
response to comments on the PDR (January 24, 1995 memo). Further description of this
work is outlined hi Section V of this SOW and the Specifications for this work included hi
Appendix A of this SOW and drawings are included in Appendix B of this SOW. This task
includes the folio whig:

1. Site Work. The site work consists of preparing the site for installation of the SVE
system. This work will be performed by the subcontractor. The cost estimate is based on
the folio whig work to be performed. The labor costs for installation of the fencing, gate,
and construction of the concrete pad are included hi the labor cost for item VI.E 3).

* Installation of 8-foot fencing
* Installation of one gate for entrance to facility
* Construction of 4-inch concrete pads for accommodate the components of the SVE
system
* Asphalt site sealing over the ground surface of the site to enhance SVE performance

(assume 4-inch asphalt layer and 6-inch base)

2. Installation of Soil Vapor Extraction Wells. Two wells, SVE-1 and SVE-2, will.be
installed using advanced casing hammer techniques. SVE-1 will be drilled to approximately
45 feet bgs; SVE-2 will be drilled to the water table. The length of each screened interval
will be 20 feet. SVE-1 will be screened approximately 20 to 40 feet bgs and SVE-2 will be
screened approximately 40 to 60 feet bgs. Because SVE-2 will be screened deeper, it will be
drilled first; during the drilling of SVE-2, the cuttings will be logged and the lithology will
be used to select exact screened intervals. The cost estimate for this work is based on the
PDR and response to comments on PDR (January 24, 1995). This task and the cost estimate
for this task includes the following items.

* Mobilization and demobilization of drilling rig and equipment
* Drilling and installation of two wells (assume 4-inch PVC casing and 20-foot
screens)
* Rolloff bins for waste disposal(assume rental of one bin/well. Assume rental for 40

days to allow tune for waste characterization)
* Bin delivery
* Disposal and characterization of waste (assume 3 tons/well)
* Construction of a concrete vault for a well
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3. Installation of Blowers, Air Water Separator, and Electrical Equipment. This
task includes the work to be performed to install the blowers, air/water separator and
electrical equipment for the SVE system. The blower system consists of an air/water
separator, dilution valve, flow meter, flame arrestor, common control system, and two
blower packages each consisting of inlet filters, both inlet and discharge silencers and
isolation valves, vacuum relief valves, pressure gauges, high temperature shutdown switch,
and discharge check valves. Combined soil vapors flowing from the soil vapor wells are
passed through an air/water separator where the condensed moisture from the humid soil
vapors is collected. The separator will be equipped with a transfer pump control system that
will transfer the collected liquid to a receiving drum. The control system will shut down the
entire system should the transfer pump fail or if the receiving 55-gallon drum becomes full.
After leaving the separator, the vapors will pass through the blower inlet filter, Met silencer,
and through the blowers. After the blowers, the flow will pass through the discharge
silencers and on to the emissions control system. This cost estimate is based on information
provided hi the PDR and represents costs for the purchase and installation labor of the
following items.

* Blowers
* Silencers
* Filters
* Sound attenuation equipment
* Air/water separator
* Transfer pump
* Valves
* Fittings
* 4-and 6-inch piping
* Flow meters
* Electrical controls
* Containment
* Instrumentation

4. Installation and Operation of CARRS. This task includes installation of the CARRS
system with the existing auxiliary components, a shakedown period of four weeks after
installation to ensure the system is functioning properly and at the proper efficiency removal
rate as defined hi the specifications. It also includes yearly operation of the CARRS SVE
system until the cleanup levels have been reached. The cost estimate for work is based on
estimates provide hi the PDR and response to comments on the PDR (January 24, 1995
CH2M Hill memo)and is based on the following items:

* Installation of the CARRS equipment (this includes cost of purchase and
installation-*** please note the cost of renting/leasing versus purchasing SVE treatment
equipment will be considered during procurement process)

* Shakedown period (approx. 4 weeks as described hi the App. B of this SOW - .
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Specifications)

* Operating Costs (yearly estimates based on nitrogen use, utilities use, air sampling
and analysis for determining efficiency of system operation)

F) Remedial Action Construction Execution:

Under this task, Prime Contractor will construct the SVE system according to the RD, the
ROD, the SOW, and all other applicable plans generated in response to the SOW (e.g.,
Work Plan). This task does not include the actual operation and maintenance of the SVE
system. The material capital outlay for the SVE system will largely be expended through
execution of this task. Oversight of startup and shakedown operations are included hi this
task. In addition to performing the above, the following will be performed:

1. If requested by the EPA RPM, Prune Contractor will attend a preconstruction con-
ference before the initiation of construction. Participants may include representatives
of federal, state, and local governments. At the meeting, the following will be
discussed:

* Roles, relationships, and responsibilities of all parties

* The critical elements of the CMQAP with regard to information management

* Work area security and safety protocols

* The construction schedule

A site reconnaissance will be conducted to verify that the design criteria and the plans
and specifications are understood and to review material and equipment storage
locations.

2. Prime Contractor will document the preconstruction conference, including the names
of people hi attendance, issues discussed, clarifications made, special instructions
issued, etc. A dkect transcription is not required.

3. Upon project completion, Prune Contractor will notify EPA for the purpose of con-
ducting a prefinal construction inspection. The prefinal inspection will consist of a
walk-through of the entire project site. The objective of the inspection is to determine
whether the construction is complete and consistent with the approved plans and
specifications. Any outstanding construction items discovered during the inspection
will be identified and noted on a punch list. Additionally, Prime Contractor will have
operationally tested the SVE equipment (including treatment systems) and will certify
that the equipment has performed to effectively meet the purpose and intent of the
specifications. Retesting will be completed where deficiencies are revealed.
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If no deficiencies are revealed, EPA will declare the prefinal inspection as the final
inspection. If deficiencies are revealed, and if requested by the EPA, Prime
Contractor will prepare and submit to EPA for approval a Prefinal Construction
Inspection Memorandum which outlines the outstanding construction items, actions
required to resolve the items, completion date for the items, and an anticipated date
for the final inspection.

4. Only if the prefinal inspection revealed deficiencies or problems, then Prime
Contractor, upon completing all outstanding construction adjustments, will conduct a
final construction inspection. EPA and/or ADEQ may request to be present at this
inspection. The final construction inspection will consist of a walk-through of the
entire project site. The Prefinal Construction Inspection Memorandum will be used as
a checklist with the final inspection focusing on the outstanding construction items
identified in the prefinal inspection. All tests that were originally unsatisfactory will
be conducted again. Confirmation will be made during the Final Construction
Inspection that all outstanding construction items have been resolved. Corrections and
subsequent inspections will be made if there are still deficiencies. For budgeting
purposes, Prime Contractor will assume that corrections and inspections beyond the
final inspection are not necessary.

5. Prime Contractor will prepare a Final Construction Memorandum and submit this
memorandum to EPA for approval within fifteen (15) days from the date of the Final
Construction Inspection. The Final Construction Memorandum will include the
following:

* Brief description of how outstanding items noted in the prefinal inspection
were resolved, if any

* Explanation of the modifications made during the RA to the original designs
and why these changes were made, if any

* As-built and record drawings and photographs

* Synopsis of the construction work defined in the SOW and certification that
the construction work has been completed

6. Prime Contractor will provide all necessary support to enable startup and shakedown
of the SVE system to meet performance specifications. Prime Contractor will provide
well-qualified and experienced personnel to assist training operators, and to assist
startup and shakedown operations. This support will include requirements for
appropriate service visits by experienced personnel to supervise the installation,
adjustment, startup and operation of the system equipment, controls, and
instrumentation necessary to ensure meeting Performance Standards for the RA.
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This task includes conducting a preconstruction conference and a site reconnaissance before
construction begins and a prefinal and final construction inspection after construction is
complete. It is estimated that eight to ten weeks are needed to complete construction. The
Contractor will provide one full-time equivalent (FTE) during this construction period to
observe construction activity and to document the activities hi the office.

Construction will consist of three stages, as presented below:

* Deliver and install mechanical equipment and install slab
Install slab to hold treatment system
Receive offgas treatment unit
Install offgas treatment unit
Connect utilities
Build fencing

* Install new well and layout piping
Install double completion extraction well
Perform trenching
Connect piping

* Perform startup/shakedown activities
Adjust blower
Adjust air/water separator
Check valves
Balance flow between upper and lower extraction wells
Adjust offgas treatment
Test emergency release valve

G) Remedial Action Operation:

The Remedial Action Operation Task includes those activities and tasks required to actually
operate and maintain the SVE RA until all requirements of the ROD have been met and
cleanup standards are attained. The expected RA tune, post-construction, is 2 to 5 years.

This task includes the following work:

* Operation and Maintenance Plan
* Operation and Maintenance Execution

1. Operation and Maintenance Plan. Prime Contractor will produce a draft O&M Manual
and modify it according to EPA comments to produce the final Manual. The O&M Manual
will include and/or address:

* Description of normal operation and maintenance including startup procedures, tasks
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for operation, tasks for maintenance, prescribed treatment or operation conditions,
operator training, and schedule for each O&M task.

A description of potential operating problems, including common and/or anticipated
remedies and useful life analysis of significant components and replacement costs.

Quality Assurance Plan for O&M including a description of routine monitoring tasks,
a description of required laboratory tests and their interpretation, required data
collection, a description and rationale .of the location of monitoring points comprising
the points of compliance monitoring, and the frequencies and types of sampling
needed to determine compliance with short-term emissions performance standards and
ARARs.

The O&M Plan will serve as the Long-Term Monitoring Plan required by the ROD
which specifies all tests to be performed as remediation progresses, and how data
during O&M will be evaluated, including monitoring methods, sampling frequencies,
schedules, documentation and tracking, and verification procedures.

The O&M Manual will finalize the rules for determining when the cleanup is
complete. Although the ROD specifies the cleanup standards, the O&M Manual will
specify:

• How long the system must be operated after attaining cleanup- standards.

• How long after shutdown the system must be maintained in the ready state
should levels again rise above cleanup standards.

• Provisions for pulse-pumping (intermittent pumping) near the end of the
cleanup, if appropriate.

• Provisions for resuming SVE RA in the event that unacceptable levels of
VOCs return.

• Provisions for continually informing EPA of remedial progress both before and
after attaining cleanup standards.

Alternate procedures to prevent releases or threatened releases of hazardous
substances, pollutants, or contaminants which may endanger health and the
environment or cause any cleanup standard to be exceeded.

Corrective action to be implemented hi the event that cleanup standards for
groundwater, surface-water discharges, and air emissions are exceeded and a schedule
for implementing these corrective actions.
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* Safety Plan for O&M including a description of precautions and necessary equipment
for site personnel, safety tasks required in event of systems failure, and safety tasks
necessary to address protection of nearby residents during design and construction.

* Description of equipment including the equipment identification numbers, installation
of monitoring components, maintenance of site equipment, and replacement schedule
for equipment and installed components (if a vendor is solely responsible for all
maintenance at no cost to the prime contractor, under a performance specifications
approach, then a general discussion of these will be sufficient).

* Records and reporting mechanisms required including daily operating logs, laboratory
records, records for operating costs, mechanism for reporting emergencies, personnel
and maintenance records, and reports to U.S. EPA, its designates, and the State.

* Provisions for transferring the system and equipment over to control of the
U.S. Government at the conclusion of the remedial action.

2. Operation and Maintenance Execution. Under this task, Prime Contractor, through its
subcontractors, will execute and implement the RA in accordance with the O&M Manual.
Prime Contractor will operate and maintain the SVE system until standards are attained.
Also included under this task are any ongoing sampling, data acquisition, and monitoring
called for by the RA FSP, the RA QAPP, and the O&M Manual that are directly applicable
to Operation and Maintenance.

Prime Contractor will follow all requirements in the approved O&M Manual, the RA FSP,
the RA QAPP, and the ROD, and any other requirements put forth by this SOW and the
approved WP, in performing the operations and maintenance.

Long-term monitoring will be performed for approximately 5 years. This includes monthly
sampling of the extracted offgas and four soil vapor monitoring well clusters, each of which
has three completions, for the first quarter and quarterly sampling for the 19 subsequent
quarters. Method TO-14 is the expected method for air analysis; however, modified
Method 8010/8020 analysis may be used based on additional discussion of current conditions
at the time of sampling. Each sampling event includes sample management and laboratory
coordination. Quarterly reports will be prepared over 5 years. Quarterly reports will
include volatile organic compound (VOC) mass estimates, updated VLEACH modeling
results that will be used to assess progress on reaching clean-up levels, and compilation of
data and conclusions.

H) Decommissioning of the SVE System:

Under this task the subcontractor will be responsible for disassembling the SVE system and
auxiliary components including proper abandonment of wells, disconnecting piping,
dismantling fencing, disconnecting utilities hook ups, breaking up and disposing of concrete
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pads and restoration of the property to close to the original state prior to remedial action.
The estimated cost for this work is based verbal estimate from CH2 M hill and will be
further defined during the subcontractor procurement process.

Vn. Estimated Schedule. A more complete and detailed schedule will be produced and
submitted with the Final Design Report. Parties involved will have the opportunity to review
and comment on the schedule in the draft Final Design Report.

SOW WORK TO
BE PERFORMED
TASK(S)
B

C

D

E

G

E

G

G

EVENT

RA Subcontract
Procurement
RA Construction
Mgmt. QA Plan
development

RA QAPP, FSP, &
HSP

Installation of entire
SVE Treatment
System
O & M Plan
Development

SVE System
Shakedown
Monthly (1st 3
months) Ongoing
Operation of SVE
System
Yearly Ongoing
Operation of SVE
System

ESTIMATED PERIOD OF
PERFORMANCE

5/95-6/95

5/95-8/95

4/95-8/95

9/95-12/95

10/95-1/96

1/96

2/96-4/96

4/96-4/2001
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VIII. YEARLY COST ESTIMATE FOR DCE CIRCUITS REMEDIAL ACTION

|| AZ FY95

ITEM
RA Subcontract
Procurement *
RA Construction Mgmt QA
Plan*
RA QAPP,FSP, & HSP*
RA Constr.
Site Work +
Install SVE Wells + #
Install Air Blowers, Air/
Water Separator, Elect.
Equip . +
Capital Cost to Install
CARRS #
RA Construction
Execution *
O&M Plan *
SVE System Shakedown +
RA Project Mgmt. *
O&M Subcontract SVE
Operation +
O&M Compliance Monitoring
Sampling Labor*
O&M VLEACH
/Qtrly Reports*
Compliance Analysis (lab)*
Decommissioning Treatment
System *
$ Subtotal

COST
$11,997

$1,227

$1,337

14,601

AZ FY96

COST
$1,999

$2,454

$2,754
$16,700

$16,600̂
$60,200

$190,270

$35,414

$12,911
$32,000
$13,502
$31,460

$3,600

$4,000

$17,057

440,921

AZ FY97

COST

$13,502
$94,380

$4,800

$16,000

$22,107

150,789

AZ FY98

COST

$13,502
$94,380

$4,800

$16,000

$22,107

150,789

AZ FY99

COST

$13,502
$94,380

$4,800

$16,000

$22,107

150,789

AZ FYOO

COST

$13,502
$94,380

$4,800

$16,000

$22,107

150,789

AZ FY01

COST

$13,502
$62,920

$3,600

$12,000

$17,057
$15,000

124,709

TOTAL COST: $1,182,757

Source of Cost Estimate: * Work Plan DCE Circuits RD/RA (CH2M Hill)
+ Preliminary Design Report (PDR) (CH2M Hill)
# Revisions to PDR (CH2M Hill)



STATE SUPERFUND CONTRACT, INDIAN BEND WASH SOUTH AREA
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STATE SUPEAPPENDIX B-l
STATE SUPERFUND CONTRACT, INDIAN BEND WASH-SOUTH AREA

STATEMENT OF WORK FOR REMEDIAL ACTION AT THE DCE CIRCUITS
SUBSITE, INDIAN BEND WASH-SOUTH STUDY AREA TEMPE, AZ

I. Introduction:

A) Purpose: The purpose of this SOW is to outline the aspects of the work to be
performed for the Remedial Action at the DCE Circuits subsite within Indian Bend Wash-
South Area Superfund Site.

B) Background: On September 27, 1993, EPA signed a Record of Decision (ROD) to
address volatile organic compounds (VOCs) in the vadose zone at individual facilities
(subsites) within IBW-South. This ROD selected Soil Vapor Extraction (SVE) as the remedy
to apply whenever a specific set of criteria were met at a particular subsite within IBW-
South. This approach is called the "Plug-in" process, and the ROD is referred to as the
"Plug-in ROD".

EPA selected an SVE system as the preferred cleanup remedy at DCE Circuits
through the required selection process outlined in the ROD. On February 24, 1994, EPA
signed a Plug-in Determination documenting this decision.

A pilot study was conducted in August 1994 at DCE Circuits to help define important
design parameters which were used hi the preliminary design of the full scale SVE system.

The SVE system for DCE will consist of a network of two wells screened in the area
of the vadose zone with the highest VOC concentrations. This target area for the SVE
remedy was delineated in the Focused Remedial Investigation Report (FRI) and refined with
soil vapor VOC concentrations measured during the pilot study. The SVE wells will be
connected to a polyvinyl chloride (PVC) manifold. Vacuum blower(s) will transfer
contaminated vapors through the manifold system to a regeneratable
contaminant adsorption and recovery system (CARRS) for treatment. Offgas from the
CARRS will be discharged to the atmosphere through a stack. To improve control over
subsurface airflow and to reduce contaminant leaching, the SVE design also includes site
sealing through the construction of a new asphalt parking lot.

II. Objectives of the Soil Vapor Extraction System

The objective of the SVE system at DCE circuits is to remediate the vadose zone.
This objective can be broken down into the following:

* Protect human health from the ingestion or inhalation of VOCs that migrate from the
vadose zone to the groundwater



* Protect human health from the inhalation of VOCs that migrate from the vadose zone
to the atmosphere

* Control the sources of continuing groundwater contamination to reduce the degree of
groundwater cleanup that may be required. By removing contaminants in the vadose
zone, migration of contaminants to the groundwater would lessen significantly or
cease.

* Remediate the site within a 2- to 5- year time period. The site will be considered
clean when predicted incremental impacts to groundwater are less than the plug-in
criteria established in the ROD. Incremental impacts will be assessed by performing
mass estimates and VLEACH (or equivalent) computer modeling

* Minimize disturbance within the community (e.g. minimize noise, stack emissions,
visual impacts, and size of the treatment unit and maximize use of the parking lot)

III. Remedial Action Strategy

A performance-based specifications approach will be used to procure the remedial action •
subcontractor who will be directly responsible for building and operating the SVE system.
There are three major deliverables needed hi support of the formal procurement and selection
of a remedial action subcontractor, as listed below:

A) Draft and Final Copies of the Preliminary Design Report—The PDR represents the
first submittal in the design process. The purpose of this report is to document for
EPA Prime Contractor's basis for design (including the results of the SVE pilot test)
and to provide copies of technical drawings and specifications that will be included in
our procurement package (refer to Appendixes A and B of this SOW).

B) Request for Proposals—After receiving and incorporating EPA's/ADEQ's comments
on the technical drawings and specifications, Prune Contractor will prepare a formal
Request for Proposals (RFPs) for distribution to prospective proposers. Prime
Contractor will review proposals received in response to our RFP, and will make a
recommendation to EPA regarding the preferred subcontractor for the job.

C) Draft and Final Copies of the Final Design Report-The Final Design Report (FOR)
will be prepared as an addendum to the PDR. Its purpose is to incorporate design
changes and additional details that are needed to reflect the construction approach
proposed by the selected construction subcontractor. The FDR will include the
original drawings and specifications from the revised PDR, along with new drawings
or details needed to support the approach of the selected subcontractor. The text of
the FDR will be brief, and will focus on describing the additional construction details
that will be used by the subcontractor.



In terms of project delivery, this approach has the following implications:

* A remedial action subcontractor will be procured after EPA/ADEQ approval
of the revised PDR. The revised PDR will define all performance
requirements to be met by the remedial action. These performance
requirements will then be incorporated into an RFP bid package, and potential
subcontractors will prepare proposals that can achieve the required
performance standards. Written technical specifications as well as limited
design drawings have been developed by Prime Contractor as a means of
communicating the performance requirements to prospective subcontractors.

* After reviewing proposals and selecting a subcontractor, this PDR will be
modified to reflect drawings and specifications of the actual equipment that
will be used during the remedial action. The resulting report will be
considered the Final Design Report, and will be subject to EPA review and
approval. If after construction, as-built equipment differs from the original
plan proposed by the subcontractor, the "as-built" drawings and equipment
specifications will be appended to the FDR. Prime Contractor will review any
changes that the subcontractor proposes during construction to verify that the
performance requirements set forth hi the original RFP remain
uncompromised.

* Construction can begin following EPA approval of the FDR, assuming EPA
has obtained all necessary remedial action agreements with the State of
Arizona.

* The subcontractor selected by EPA and Prime Contractor will be responsible
for providing the following services during the remedial action: (1)
construction of the SVE system; (2) startup/shakedown activities immediately
following construction; (3) operation and maintenance of the system during its
tenure of operation, including replacement of adsorptive materials in the offgas
treatment system, hazardous materials transport, and maintenance of system
components; and (4) removal of the system after the remedial action has been
completed.

Under the performance-based approach, the subcontractor will be responsible to Prime
Contractor for meeting performance specifications established by Prune Contractor and
approved by EPA in the design, and for providing a functional system. Prime Contractor
will remain responsible for producing full specifications and drawings for all aspects not
addressed by the vendor, for producing a set of design documents that adequately assures
EPA that all performance standards and requirements will be met by the design, and for
executing and completing the remedial action, regardless of whether prepackaged vendor
components are used. This scope does not intend or imply any shift of responsibility for
project execution from contractor to vendor, nor is any privity relationship between EPA and



the vendor intended, stated or implied.

IV. Reference and Related Documents

Other documents prepared and delivered to EPA related to the site background and
design of the SVE system are summarized hi Table 1-1.

Table 1-1
Summary of Related Documents

Document Title
Feasibility Study

Record of Decision

Focused Remedial
Investigation

Pilot Study Operations Plan

Work Plan

Preliminary Design Report
(PDR)

Document Reference
U.S. Environmental Protection Agency.
1993a. Operable Unit Feasibility Study:
VOCs in Vadose Zone. Indian Bend Wash
Superfund Site, South Area. Tempe,
Arizona. June.
U.S. Environmental Protection Agency.
1993b. Record of Decision. Operable
Unit: VOCs in the Vadose Zone. Indian
Bend Wash Superfund Site, South Area.
Tempe, Arizona. September.
U.S. Environmental Protection Agency.
1994a. DCE Circuits Focused Remedial
Investigation. February.
U.S. Environmental Protection Agency.
1994b.
Soil Vapor Extraction Pilot Test Operations
Plan. Indian Bend Wash-South. DCE
Circuits. July.

U.S. Environmental Protection Agency.
1994.

Work Plan. Remedial Design/Remedial
Action. Soil Vapor Extraction System.
Former DCE Circuits Subsite. Tempe,
Arizona. August.
U.S. Environmental Protection Agency.
1994c.
Preliminary Design Report. DCE Circuits
Soil Vapor Extraction. Indian Bend Wash-
South Area, Tempe, AZ. November.
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Response to Comments
Memorandum

CH2M Hill. 1995.
Response to EPA and ADEQ Comments on
the Draft SVE PDRfor the DCE Circuits
Facility Memorandum. January.

V. Components of Soil Vapor Extraction System

The components and layout of the SVE system are described in this section. The
SVE system at DCE Circuits consists of two SVE wells, a conveyance system, CARRS unit,
two blowers, and surface sealing as an SVE enhancement. The selection of SVE well
locations and the need for SVE enhancements are based on the results from the pilot study.
Specifications that cover the construction and operation of these facilities are included hi
Appendix A of this SOW. The design sheets are presented in Appendix B of this SOW.

A) General Construction: The layout of the SVE system is presented on the Drawings hi
Appendix B. The wells will be placed hi the center of the vadose zone contamination. The
SVE treatment system will be placed hi the northeast corner of the parking lot alongside the
DCE Circuits Building.

All the components of the emissions treatment system and the blowers will be placed on
concrete pads. The concrete pads will be designed to accommodate the components of the
SVE system. Equipment will be placed so there is adequate room to perform operations and
maintenance activities.

Security fencing will be installed around the site and around the treatment unit, as presented
on the Drawings in Appendix B. Temporary chain link fencing will be placed along 8th
Street during the construction activities to restrict public access. Permanent chain link
fencing will be installed around the treatment unit, the conveyance system, and the extraction
wells after construction to secure the equipment. Wooden or plastic slat inserts will be
placed in the permanent chain link fencing to minimize adverse visual impacts from the
system.

Current acceptable construction practices will be followed during all construction activities,
as discussed hi the Basis of Design hi the PDR. There will be close coordination between
Prime Contractor, the Contractor, and the Vendors.

B^Installation of the SVE Wells: Two SVE wells will be installed to the west of the DCE
Circuits Building, near SVMW DCE-4 as presented on the Drawings in Appendix B. Well
SVE-1 will be screened from 20 to 40 feet bgs, and Well SVE-2 will be screened from 40 to
60 feet bgs. The rationale for selecting these horizontal and vertical locations, as well as
the wellhead details, are presented in this section. The screening depths are approximate,



details on exact screening location as well as other installation aspects will be based on actual
field observations during time of installation.

* Rationale for SVE Well Location: The vertical and horizontal extent of 90 percent
and 99 percent of the vadose contamination are presented in Figures 2-2 to 2-6 in Chapter 2
of the PDR, Pilot Study Results. The center of the vadose zone plume is assumed to be
SVMW DCE-4. The SVE wells will be located in this region to optimize contaminant mass
removal.

* Rationale for Number and Location of Screen Intervals: The areal extent of
contamination increases with depth to approximately 25 feet bgs and then decreases slightly.
As discussed hi the pilot study, 90 percent of the contaminant mass hi the vadose zone is
located in the region from 13 feet bgs to the water table. Ninety-nine percent of the
contaminant mass is located hi the region between the ground surface and the water table.
The areal extent of 99 percent of the mass is approximately 7.5 tunes the areal extent of
90 percent of the contaminant mass. The water table is at approximately 68 feet bgs.

Well SVE-1 will be screened from 20 feet to 40 feet bgs, and Well SVE-2 will be screened
from 40 feet to 60 feet bgs. The extraction well screened intervals are located within the
highest zone of contamination. The highest zone of contamination is located from approxi-
mately 20 to 25 feet bgs to the water table, as reflected hi the contaminant distributions
presented hi Table 2-1 in Chapter 2 of the PDR. Although the deepest sample interval was
39 to 44 feet bgs, contamination was confirmed hi the deeper portions of the vadose zone
because the groundwater beneath the site is contaminated.

The bottom of the lower screened interval is located approximately 8 feet above the water
table. This allows for fluctuations hi the water table caused by rainfall and recharge and
discharge from the Salt River. During periods of heavy rainfall and/or high recharge when
the water table reaches the bottom of SVE-2, the flow rate in this well may be decreased to
reduce the likelihood of extracting groundwater.

The two wells will be valved separately. The flow rates of each extraction well will be
adjusted to achieve a sufficient zone of influence and to optimize contaminant removal. Two
extraction wells located in the same horizontal location but screened at different zones offer
greater flexibility over a single extraction well and may also provide operational savings.
For example, if after continued operation of SVE-1 and SVE-2, the areal extent of
contamination decreases significantly in the lower half the vadose zone, but the extent of
contamination in the upper half does not decrease, the flow rate hi SVE-2 may be decreased
while SVE-1 will continue to extract at a the higher flow rate.

Ninety percent of the contaminated mass is located hi a small portion of the area that makes
up 99 percent of the mass. Therefore, VOC concentrations are significantly higher in the
90 percent mass contour. Vacuum flow rates that contain the VOC mass within the
90 percent and 99 percent contours will be determined. The flow rate that maximizes



contaminant removal will be selected.

* Well Details: Wells SVE-1 and SVE-2 will be installed using advanced casing
hammer techniques. SVE-1 will be drilled to approximately 45 feet bgs; SVE-2 will be
drilled to the water table. The length of each screened interval will be 20 feet. SVE-1 will
be screened approximately 20 to 40 feet bgs and SVE-2 will be screened approximately 40 to
60 feet bgs. Because SVE-2 will be screened deeper, it will be drilled first; during the
drilling of SVE-2, the cuttings will be logged and the lithology will be used to select exact
screened intervals. Since both wells will be located close to one another, SVE-1 will be
blind drilled.

The wells will be installed using a dual tube drilling technique. This is a non-rotating air
percussion drilling method, where by a threaded steal casing is pounded into the soil and the
cuttings are blown upward by injected air. The dual tube is withdrawn by a hydraulic jack.
Since the sandy-gravel aquifer may collapse if the hole is not supported, the dual tube is
withdrawn concurrently with the installation of the well. After the well screen location has
been determined, the hole will be filled with grout as the dual tube is withdrawn to the
bottom elevation of the screen. After the grout has set, the extraction well will be
constructed as the remaining sections of tube are withdrawn. Details of the extraction well
construction and the wellhead are shown in Appendix B. A below grade concrete access
vault will be installed around the wellhead, as described on the Drawings.

The casing and screen will be 4-inch Schedule 40 PVC. The screen will be 0.05-inch slotted
PVC pipe. Larger slot sizes reduce friction losses of the airflow into the well. A concrete
access vault will be installed around the wells.

* Well Header:

Wellhead Piping. Soil vapor withdrawn from the 4-inch PVC well casings will be conveyed
to the blower and treatment systems through 4- and 6-inch schedule 40 PVC pipe. Piping
will be sized to minimize the system head loss and to provide 250 scfm at each well head
with a vacuum of 60 niches water column. Both wells will be connected by 4-inch piping
starting with a 4-inch blind flanged tee on the 4-inch casing (see Appendix B). Two tapped
connections hi the blind flange will allow for sample taking and continuous reading of the
wellhead vacuum. Additionally, the 1-inch sample tap with a 1-inch ball valve will allow the
passage of a sounding probe to determine the water level in the well. Access to the well will
be possible through the blind flanged opening for cleaning and inspection. The well vacuum
gauge will be attached to the wellhead with a plate steel bracket and will be protected from
damage by a hinged cover. Extraction flow rates will be measured by an averaging pilot
tube flowmeter with a direct-reading calibrated gauge. Balancing and control of the flow
from the two wells will be done by throttling the ball valves located downstream of the
flowmeter. Once combined into a common header, the soil vapors are drawn into the blower
system.



Blower System. The blower system consists of an air/water separator, dilution valve, flow
meter, flame arrester, common control system, and two blower packages each consisting of
inlet filters, both inlet and discharge silencers and isolation valves, vacuum relief valves,
pressure gauges, high temperature shutdown switch, and discharge check valves. Combined
soil vapors flowing from wells are passed through an air/water separator where the
condensed moisture from the humid soil vapors is collected. The separator will be equipped
with a transfer pump control system that will transfer the collected liquid to a receiving
drum. The control system will shut down the entire system should the transfer pump fail or
if the receiving 55-gallon drum becomes full. After leaving the separator, the vapors will
pass through the blower inlet filter, inlet silencer, and through the blowers. After the
blowers, the flow will pass through the discharge silencers and on to the emissions control
system.

C) Emissions Control: The offgas treatment which was selected during the Preliminary
Design process was CARRS, a Regeneratable Contaminant Adsorption and Recovery System.

* CARRS Process Description. The VOC-contaminated gases are routed through a
series of carbon or synthetic adsorption beds. The VOCs are adsorbed by the beds and the
resulting contaminant-lean gas is vented to the atmosphere (see the Drawings hi
Appendix B). The quantity of residual gases is a function of the destruction removal
efficiency (DRE) of the CARRS. For instance, if the DRE of the system with respect to
1,1,1-TCA is 95 percent, the mass of residual 1,1,1-TCA released to the environment would
be 5 percent of the mass of 1,1,1-TCA entering the system.

When the beds reach their maximum effective adsorption capacity, the process gas stream is
automatically diverted, on a pre-timed or breakthrough basis, to a parallel set of clean beds.
The saturated offline bed is then subjected to a desorption cycle.

During desorption, the bed is regenerated by heating and separating the VOCs through
volatilization. The beds are either heated by heat-tracing cables evenly distributed within the
bed supports or by passing saturated steam. In designs where the beds are heated by heat-
tracing cables an inert carrier, such as nitrogen, is recycled through the desorbing bed.

The concentrated gaseous stream bearing VOCs at high concentrations is passed through a
chiller condenser system where the contaminants are condensed out as liquids. The effluent
gas from the condenser can be routed through a clean set of adsorbent beds or to the
environment, depending on the treatment efficiencies required. The condensate from the
condensers is collected and stored for offsite recycling (if applicable) or disposal as a
hazardous waste.

Mass Balance. The CARRS adsorption cycle does not produce any additional contaminants;
however, the gases exiting the adsorbers will have the same type of contaminants entering
the system but at lower concentrations. The concentrations and amounts of the contaminants
will be a function of the DRE as explained in the above section. The mass balance is
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presented in the Drawings in Appendix B.

The desorption cycle, depending on the specific CARRS design, may need either or both of
the folio whig:

• Nitrogen Source. The nitrogen source could be a small membrane type on-
site nitrogen generator. The nitrogen generator uses ambient air as its raw
material feed, and typically uses electricity to run the compressors required for
the same. Cooling water at ambient temperature will also be required at a
flow rate of about 5 to 10 gpm. An alternative nitrogen source would be
nitrogen DEWARs supplied by ARCO, hi which case periodic replenishment
of the system will be required. The frequency of replacement will be
dependent on the size and number of DEWARs. Irrespective of the source,
nitrogen is not converted to its oxides.

• Saturated Steam Source. Steam is typically supplied from a packaged steam
generator that uses either electricity or natural gas. If the generator uses
natural gas, oxides of carbon and nitrogen will be formed. The quantity of
NOx however is estimated to be negligible.

Energy Balance. The temperatures of the various streams entering and exiting the CARRS
system are shown hi the energy balance on the Drawings hi Appendix B.

D) Soil Vapor Extraction Enhancements: The areal extent of the vacuum influence was
smaller than predicted, as discussed hi Chapter 3 of the PDR, Basis of Design. This
behavior is attributed to surface leakage of airflow. The vadose zone consists primarily of
sand and gravels, which are highly permeable to airflow. Flow paths tended to be vertical.
Since airflow was drawn from the surface/atmosphere, the areal extent of the vacuum was
reduced. To enhance the effectiveness of the extraction system, the ground surface of site
will be paved with asphalt. This will reduce leakage of air from the surface.

Infiltration of rainwater will also be reduced; therefore, it will be less possible for contami-
nants to migrate to the groundwater via infiltration of rainwater through source areas at the
site.

The area surrounding the DCE site is highly developed with roads and buildings. A large
portion of the site is currently used as a dirt parking lot. Paving the site will also provide a
higher quality parking lot in addition to reducing the surface leakage. Because the area is
developed, almost the entire site will be covered, with the exception of the area to the north.
The extent of pavement is presented hi the Drawings in Appendix B.

VI. WORK TO BE PERFORMED

A) Project Management for Remedial Action



Prime Contractor will perform project management activities required to complete the
remedial action (RA) tasks specified in this SOW. Project management activities include
daily monitoring of the project staff, coordination with EPA, technical and financial
management, scheduling, cost control, resource utilization, and monthly reporting. For cost
estimating purposes, Prime Contractor assumed that Project Management activities for the
RA will be required from the date that EPA gives technical direction initiating the
Subcontract Procurement task for Remedial Action, or the date that EPA approves the
remedial design, whichever is earlier, through the end of the work assignment.

This task consists of the following:

1. Coordination of workload, tracking of costs, staff coordination, task management, and
production of cost/invoice reports.

2. Daily monitoring of project staff, including review of individual's progress on the
project, team meetings, and workload balancing.

3. Daily coordination with the EPA RPM, including communication via telephone calls,
written correspondence, and E-mail.

4. Weekly financial management, scheduling, cost control, and resource utilization.

Project Management for the RA is scheduled to be begin upon completion of the RD, i.e.,
for Remedial Action Construction, and Remedial Action Operation.

B) Subcontract Procurement for Remedial Action

The Subcontract Procurement Task for Remedial Action includes those activities necessary
for Prime Contractor to procure a general subcontractor necessary to respond to this SOW
and perform the RA. This general subcontractor will need to oversee the construction of the
SVE system, as well as lead startup/shakedown activities. It will be the responsibility of this
general subcontractor to provide all additional subcontractors necessary, including but not
limited to backhoe operators, pump services providers, and temporary equipment and vehicle
rentals for operations, etc. This task includes the procurement of subcontracts only; the
administration of subcontracts and actual payment for services rendered will be budgeted or
tracked under the appropriate task or task to which it applies.

A subcontractor will be procured to construct the SVE system and perform
startup/shakedown activities. The activities to be performed include the following:

• Prepare an acquisition plan, an engineer's estimate, and a bidders' list
• Update general conditions and supplemental conditions
• Prepare bid forms and instructions to bidders
• Advertise for bidders
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• Distribute bid packages
• Hold a pre-bid meeting and respond to bidders' questions
• Review submittals, summarize bids, and review technical proposals
• Meet with successful bidder
• Prepare consent package
• Meet with contracting officer for consent
• Award subcontract
• Prepare final contract

The subcontractor will complete the work contracted in an acceptable manner, and
procedural and legal enforcement will not be required for successful execution of the
subcontract work. If procedural or legal enforcement measures are required, a scope
amendment may be required.

Contractor will use standard general conditions that EPA has used for previous subcontracts
with necessary modifications applicable to the proposed subcontract.

Subcontractors will be responsible for investigation derived wastes (IDW) management,
including providing storage containers, transportation, and disposal for IDW.

C) Construction Management and Quality Assurance Plan:
Under this task, Prime Contractor will produce a CMQAP from which construction of the
SVE system will be managed and construction quality assurance will be performed. The
EPA will approve this plan before Prune Contractor executes the RA. The CMQAP will
address and include the following elements:

1. Prime Contractor will develop a Construction Management Plan and incorporate it
into the CMQAP submittal. This Plan will indicate how the construction activities are
to be coordinated during the RA. Prime Contractor will designate and identify a
Construction Manager for the RA in this plan. The CMQAP will also identify other
key project management personnel and the lines of authority, and provide descriptions
of the duties of the key personnel along with an organizational chart. In addition, the
CMQAP will provide a plan for the administration of construction changes and EPA
review and approval of those changes. The CMQAP will provide for meetings and
memorandums to EPA as construction progresses.

2. The CMQAP will be designed to ensure that the completed RA meets or exceeds all
design criteria, plans and specifications, and performance standards.

The CMQAP will include, at a minimum:

• A description(including a chart) of the lines of authority, roles, and
responsibilities of all persons who will ensure that the system is constructed
according to the specifications. It will also include identification of the
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members of the Independent Quality Assurance Team (IQAT), if IQAT review
is requested by the EPA RPM. Prune Contractor will not plan to procure the
IQAT as a subcontractor at this time.

* A description of the observations and control testing that will be used to
monitor the fabrication, construction, and/or installation of the components of
the RA. It will also include a summary of the observations and tests that will
be used to monitor the construction and/or installation of the components of
the RA. The CMQAP will include the scope and frequency of each type of
inspection to be conducted. Inspections will verify compliance with
environmental requirements and will include, but are not limited to, air quality
and emissions monitoring records, waste handling and disposal records, etc.
The inspections will ensure compliance with all health and safety procedures.

* A plan for all startup and shakedown activities, procedures, requirements, and
contingencies will be identified to the extent necessary to get the SVE system
into full operation. Long-term startup and shakedown protocols will be
identified hi the Operations and Maintenance Plan.

* Prime Contractor will identify sampling requirements hi the CMQAP. The
CMQAP will present the sampling activities, sample size, sample locations,
frequency of testing, criteria for acceptance and rejection, and plans necessary
to show that the system is operating properly and for correcting problems as
addressed in the project specifications. This plan will form the basis for the
Field Sampling Plan and Analytical Quality Assurance Management Plan for
Remedial Action.

Prune Contractor will modify the draft CMQAP on the basis of EPA/ADEQ comments and
submit a final CMQAP to EPA in accordance with the approved schedule.

One draft and one final CMQAP will be prepared. Incorporation of EPA/ADEQ comments
is included in this activity. This work may commence once the agreement State Superfund
Contract (SSC) has been signed between EPA and ADEQ.

D) Field OAPP. FSP. and HSP:

Under this task, Prune Contractor will produce those analytical and field planning documents
needed to collect data in the field during the RA, so that it can be verified that the SVE
system is constructed and is operating according to the Design Specifications, and is meeting
performance standards and ARARs. This task addresses planning for data gathering during
both remedial construction and during operation and maintenance. The plans will develop
the methods and protocols necessary to meet the data-gathering needs identified for the RA hi
the CMQAP, and also in the Operation and Maintenance Plan.
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Prime Contractor will submit addendums to the existing FSP, QAPP, and HSP to define the
additional sampling, data collection, analysis, quality assurance, and safety assurance
methods that will be used for any data gathering activities during the RA. Prime
Contractorwill prepare amendments so as to make use of existing QAPP and FSP documents
for this project to the maximum extent possible and practicable. As a result, Prune
Contractor will create the RA QAPP as an addendum to the RD QAPP, unless otherwise
agreed to by EPA. Prime Contractor will advise the EPA RPM of any other means that
Prime Contractor can identify by which costs and effort under this task can be minimized
while still attaining effective plans.

The RA QAPP will describe the project objectives and organization, functional activities, and
QA/QC protocols that will be used to achieve the desired DQOs. The DQOs will
incorporate those methods and protocols so the objectives for the sampling can be obtained
and the data can be used to draw the conclusions necessary for this RA, as defined by the
Remedial Design Specifications, the Record of Decision (ROD), the National Contingency
Plan, and applicable EPA guidances. The QAPP and any addendums will conform to all
applicable EPA guidances and standard formats, including the most recent guidances, forms,
and formats of the Quality Assurance Management Section of EPA Region IX.

The RA FSP will include sampling objectives; sample locations and frequency; sampling
equipment and procedures; sample handling and analysis; and which samples are to be
analyzed through the CLP, which through other sources, and the justification for those
decisions. The FSP addendum will consider the use of all existing data and will justify the
need for additional data only when existing data are deemed inadequate to meet the same
objective. The FSP addendum will be written so that a field sampling team unfamiliar with
the site would be able to gather the samples and field information required. The FSP
developed in support of data acquisition for the RD and/or the FSP developed hi support of
the Focused RI should be used whenever possible in preparing the FSP for the RA. The FSP
and any amendments will conform to all applicable EPA guidances and standard formats,
including the most recent guidances, forms, and formats of the Quality Assurance
Management Section of EPA Region IX.

The RA HSP for the RA activities will specify employee training, protective equipment,
medical surveillance requirements, standard operating procedures, and a contingency plan in
accordance with 29 CFR 1910.120 1(1) and (1)(2). The HSP addendum must meet all
OSHA requirements at 29 CFR 1910.120 for response at hazardous waste sites. Prime
Contractor will use the HSP generated for RD activities and make only those minimal
changes that are necessary to reflect RA activities. Accordingly, the RA HSP will be an
amended RD HSP.

Addendums to the existing QAPP, FSP, and HSP will be prepared and submitted to
EPA/ADEQ for approval.

E) Remedial Action SVE Installation:
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This task includes work which are necessary to prepare the site for SVE installation and
operation and to perform the actual installation and construct the main components and
auxiliary parts of the SVE system. The cost estimates for this work described within this
Section VI.E were based on estimates provided in the PDR and Prune Contractor's
response to comments on the PDR (January 24, 1995 memo). Further description of this
work is outlined in Section V of this SOW and the Specifications for this work included hi
Appendix A of this SOW and drawings are included in Appendix B of this SOW. This task
includes the following:

1. Site Work. The site work consists of preparing the site for installation of the SVE
system. This work will be performed by the subcontractor. The cost estimate is based on
the following work to be performed. The labor costs for installation of the fencing, gate,
and construction of the concrete pad are included in the labor cost for item VI.E 3).

* Installation of 8-foot fencing
* Installation of one gate for entrance to facility
* Construction of 4-inch concrete pads for accommodate the components of the SVE
system
* Asphalt site sealing over the ground surface of the site to enhance SVE performance

(assume 4-inch asphalt layer and 6-inch base)

2. Installation of Soil Vapor Extraction Wells. Two wells, SVE-1 and SVE-2, will be
installed using advanced casing hammer techniques. SVE-1 will be drilled to approximately
45 feet bgs; SVE-2 will be drilled to the water table. The length of each screened interval
will be 20 feet. SVE-1 will be screened approximately 20 to 40 feet bgs and SVE-2 will be
screened approximately 40 to 60 feet bgs. Because SVE-2 will be screened deeper, it will be
drilled first; during the drilling of SVE-2, the cuttings will be logged and the lithology will
be used to select exact screened intervals. The cost estimate for this work is based on the
PDR and response to comments on PDR (January 24, 1995). This task and the cost estimate
for this task includes the following items.

* Mobilization and demobilization of drilling rig and equipment
* Drilling and installation of two wells (assume 4-inch PVC casing and 20-foot
screens)
* Rolloff bins for waste disposal(assume rental of one bin/well. Assume rental for 40

days to allow time for waste characterization)
* Bin delivery
* Disposal and characterization of waste (assume 3 tons/well)
* Construction of a concrete vault for a well

3. Installation of Blowers, Air Water Separator, and Electrical Equipment. This
task includes the work to be performed to install the blowers, air/water separator and
electrical equipment for the SVE system. The blower system consists of an air/water
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separator, dilution valve, flow meter, flame arrester, common control system, and two
blower packages each consisting of inlet filters, both inlet and discharge silencers and
isolation valves, vacuum relief valves, pressure gauges, high temperature shutdown switch,
and discharge check valves. Combined soil vapors flowing from the soil vapor wells are
passed through an air/water separator where the condensed moisture from the humid soil
vapors is collected. The separator will be equipped with a transfer pump control system that
will transfer the collected liquid to a receiving drum. The control system will shut down the
entire system should the transfer pump fail or if the receiving 55-gallon drum becomes full.
After leaving the separator, the vapors will pass through the blower inlet filter, inlet silencer,
and through the blowers. After the blowers, the flow will pass through the discharge
silencers and on to the emissions control system. This cost estimate is based on information
provided in the PDR and represents costs for the purchase and installation labor of the
following items.

* Blowers
* Silencers
* Filters
* Sound attenuation equipment
* Air/water separator
* Transfer pump
* Valves
* Fittings
* 4-and 6-inch piping
* Flow meters
* Electrical controls
* Containment
* Instrumentation

4. Installation and Operation of CARRS. This task includes installation of the CARRS
system with the existing auxiliary components, a shakedown period of four weeks after
installation to ensure the system is functioning properly and at the proper efficiency removal
rate as defined in the specifications. It also includes yearly operation of the CARRS SVE
system until the cleanup levels have been reached. The cost estimate for work is based on
estimates provide in the PDR and response to comments on the PDR (January 24, 1995
CH2M Hill memo)and is based on the following items:

* Installation of the CARRS equipment (this includes cost of purchase and
installation-*** please note the cost of renting/leasing versus purchasing SVE treatment
equipment will be considered during procurement process)

* Shakedown period (approx. 4 weeks as described hi the App. B of this SOW -
Specifications)

* Operating Costs (yearly estimates based on nitrogen use, utilities use, air sampling
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and analysis for determining efficiency of system operation)

F) Remedial Action Construction Execution:

Under this task, Prime Contractor will construct the SVE system according to the RD, the
ROD, the SOW, and all other applicable plans generated in response to the SOW (e.g.,
Work Plan). This task does not include the actual operation and maintenance of the SVE
system. The material capital outlay for the SVE system will largely be expended through
execution of this task. Oversight of startup and shakedown operations are included in this
task. In addition to performing the above, the following will be performed:

1. If requested by the EPA RPM, Prime Contractor will attend a preconstruction con-
ference before the initiation of construction. Participants may include representatives
of federal, state, and local governments. At the meeting, the folio whig will be
discussed:

* Roles, relationships, and responsibilities of all parties

* The critical elements of the CMQAP with regard to information management

* Work area security and safety protocols

* The construction schedule

A site reconnaissance will be conducted to verify that the design criteria and the plans
and specifications are understood and to review material and equipment storage
locations.

2. Prime Contractor will document the preconstruction conference, including the names
of people in attendance, issues discussed, clarifications made, special instructions
issued, etc. A direct transcription is not required.

3. Upon project completion, Prune Contractor will notify EPA for the purpose of con-
ducting a prefinal construction inspection. The prefinal inspection will consist of a
walk-through of the entire project site. The objective of the inspection is to determine
whether the construction is complete and consistent with the approved plans and
specifications. Any outstanding construction items discovered during the inspection
will be identified and noted on a punch list. Additionally, Prime Contractor will have
operationally tested the SVE equipment (including treatment systems) and will certify
that the equipment has performed to effectively meet the purpose and intent of the
specifications. Retesting will be completed where deficiencies are revealed.

If no deficiencies are revealed, EPA will declare the prefinal inspection as the final
inspection. If deficiencies are revealed, and if requested by the EPA, Prune
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Contractor will prepare and submit to EPA for approval a Prefinal Construction
Inspection Memorandum which outlines the outstanding construction items, actions
required to resolve the items, completion date for the items, and an anticipated date
for the final inspection.

4. Only if the prefinal inspection revealed deficiencies or problems, then Prime
Contractor, upon completing all outstanding construction adjustments, will conduct a
final construction inspection. EPA and/or ADEQ may request to be present at this
inspection. The final construction inspection will consist of a walk-through of the
entire project site. The Prefinal Construction Inspection Memorandum will be used as
a checklist with the final inspection focusing on the outstanding construction items
identified hi the prefinal inspection. All tests that were originally unsatisfactory will
be conducted again. Confirmation will be made during the Final Construction
Inspection that all outstanding construction items have been resolved. Corrections and
subsequent inspections will be made if there are still deficiencies. For budgeting
purposes, Prune Contractor will assume that corrections and inspections beyond the
final inspection are not necessary.

5. Prune Contractor will prepare a Final Construction Memorandum and submit this
memorandum to EPA for approval within fifteen (15) days from the date of the Final
Construction Inspection. The Final Construction Memorandum will include the
following:

* Brief description of how outstanding items noted hi the prefinal inspection
were resolved, if any

* Explanation of the modifications made during the RA to the original designs
and why these changes were made, if any

* As-built and record drawings and photographs

* Synopsis of the construction work defined hi the SOW and certification that
the construction work has been completed

6. Prune Contractor will provide all necessary support to enable startup and shakedown
of the SVE system to meet performance specifications. Prune Contractor will provide
well-qualified and experienced personnel to assist training operators, and to assist
startup and shakedown operations. This support will include requirements for
appropriate service visits by experienced personnel to supervise the installation,
adjustment, startup and operation of the system equipment, controls, and
instrumentation necessary to ensure meeting Performance Standards for the RA.

This task includes conducting a preconstruction conference and a site reconnaissance before
construction begins and a prefinal and final construction inspection after construction is
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complete. It is estimated that eight to ten weeks are needed to complete construction. The
Contractor will provide one full-time equivalent (FTE) during this construction period to
observe construction activity and to document the activities in the office.

Construction will consist of three stages, as presented below:

* Deliver and install mechanical equipment and install slab
Install slab to hold treatment system
Receive offgas treatment unit
Install offgas treatment unit
Connect utilities
Build fencing

* Install new well and layout piping
Install double completion extraction well
Perform trenching
Connect piping

* Perform startup/shakedown activities
Adjust blower
Adjust air/water separator
Check valves
Balance flow between upper and lower extraction wells
Adjust offgas treatment
Test emergency release valve

G) Remedial Action Operation:

The Remedial Action Operation Task includes those activities and tasks required to actually
operate and maintain the SVE RA until all requirements of the ROD have been met and
cleanup standards are attained. The expected RA time, post-construction, is 2 to 5 years.

This task includes the following work:

* Operation and Maintenance Plan
* Operation and Maintenance Execution

1. Operation and Maintenance Plan. Prime Contractor will produce a draft O&M Manual
and modify it according to EPA comments to produce the final Manual. The O&M Manual
will include and/or address:

* Description of normal operation and maintenance including startup procedures, tasks
for operation, tasks for maintenance, prescribed treatment or operation conditions,
operator training, and schedule for each O&M task.
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A description of potential operating problems, including common and/or anticipated
remedies and useful life analysis of significant components and replacement costs.

Quality Assurance Plan for O&M including a description of routine monitoring tasks,
a description of required laboratory tests and their interpretation, required data
collection, a description and rationale of the location of monitoring points comprising
the points of compliance monitoring, and the frequencies and types of sampling
needed to determine compliance with short-term emissions performance standards and
ARARs.

The O&M Plan will serve as the Long-Term Monitoring Plan required by the ROD
which specifies all tests to be performed as remediation progresses, and how data
during O&M will be evaluated, including monitoring methods, sampling frequencies,
schedules, documentation and tracking, and verification procedures.

The O&M Manual will finalize the rules for determining when the cleanup is
complete. Although the ROD specifies the cleanup standards, the O&M Manual will
specify:

• How long the system must be operated after attaining cleanup standards.

• How long after shutdown the system must be maintained in the ready state
should levels again rise above cleanup standards.

• Provisions for pulse-pumping (intermittent pumping) near the end of the
cleanup, if appropriate.

• Provisions for resuming SVE RA in the event that unacceptable levels of
VOCs return.

• Provisions for continually informing EPA of remedial progress both before and
after attaining cleanup standards.

Alternate procedures to prevent releases or threatened releases of hazardous
substances, pollutants, or contaminants which may endanger health and the
environment or cause any cleanup standard to be exceeded.

Corrective action to be implemented hi the event that cleanup standards for
groundwater, surface-water discharges, and air emissions are exceeded and a schedule
for implementing these corrective actions.

Safety Plan for O&M including a description of precautions and necessary equipment
for site personnel, safety tasks required hi event of systems failure, and safety tasks
necessary to address protection of nearby residents during design and construction.
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* Description of equipment including the equipment identification numbers, installation
of monitoring components, maintenance of site equipment, and replacement schedule
for equipment and installed components (if a vendor is solely responsible for all
maintenance at no cost to the prime contractor, under a performance specifications
approach, then a general discussion of these will be sufficient).

* Records and reporting mechanisms required including daily operating logs, laboratory
records, records for operating costs, mechanism for reporting emergencies, personnel
and maintenance records, and reports to U.S. EPA, its designates, and the State.

* Provisions for transferring the system and equipment over to control of the
U.S. Government at the conclusion of the remedial action.

2. Operation and Maintenance Execution. Under this task, Prime Contractor, through its
subcontractors, will execute and implement the RA in accordance with the O&M Manual.
Prune Contractor will operate and maintain the SVE system until standards are attained.
Also included under this task are any ongoing sampling, data acquisition, and monitoring
called for by the RA FSP, the RA QAPP, and the O&M Manual that are directly applicable
to Operation and Maintenance.

Prune Contractor will follow all requirements in the approved O&M Manual, the RA FSP,
the RA QAPP, and the ROD, and any other requirements put forth by this SOW and the
approved WP, hi performing the operations and maintenance.

Long-term monitoring will be performed for approximately 5 years. This includes monthly
sampling of the extracted offgas and four soil vapor monitoring well clusters, each of which
has three completions, for the first quarter and quarterly sampling for the 19 subsequent
quarters. Method TO-14 is the expected method for air analysis; however, modified
Method 8010/8020 analysis may be used based on additional discussion of current conditions
at the tune of sampling. Each sampling event includes sample management and laboratory
coordination. Quarterly reports will be prepared over 5 years. Quarterly reports will
include volatile organic compound (VOC) mass estimates, updated VLEACH modeling
results that will be used to assess progress on reaching clean-up levels, and compilation of
data and conclusions.

H) Decommissioning of the SVE System:

Under this task the subcontractor will be responsible for disassembling the SVE system and
auxiliary components including proper abandonment of wells, disconnecting piping,
dismantling fencing, disconnecting utilities hook ups, breaking up and disposing of concrete
pads and restoration of the property to close to the original state prior to remedial action.
The estimated cost for this work is based verbal estimate from CH2 M hill and will be
further defined during the subcontractor procurement process.
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VII. Estimated Schedule. A more complete and detailed schedule will be produced and
submitted with the Final Design Report. Parties involved will have the opportunity to review
and comment on the schedule hi the draft Final Design Report.

SOW WORK TO
BE PERFORMED
TASK(S)

B

C

D

E

G

E

G

G

EVENT

RA Subcontract
Procurement
RA Construction
Mgmt. QA Plan
development
RA QAPP, FSP, &
HSP

Installation of entire
SVE Treatment
System
O & M Plan
Development
SVE System
Shakedown
Monthly (1st 3
months) Ongoing
Operation of SVE
System
Yearly Ongoing
Operation of SVE
System

ESTIMATED PERIOD OF
PERFORMANCE

5/95-6/95

5/95-8/95

4/95-8/95

9/95-12/95

10/95-1/96

1/96

2/96-4/96

4/96-4/2001

21
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